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II. ABSTrACT
The oil industry is growing increasingly aware of its serious image problem. There is a 
growing awareness of the systematic abuses of people and the environment inherent in 
the production, processing and marketing of petroleum. (Rowell, 1997). From the Club 
of Rome to the Bruntland Report to Rio De Janeiro and Johannesburg Earth Summits, 
increased pressure on the oil industry has been witnessed. Pressure has mounted to, in 
particular, start managing the industry’s impact on the environment. 
It was the first pictures of earth from space, which revealed the view of the limited 
“spaceship earth”, after which Garrett Hardin’s seminal article, entitled ‘The Tragedy of 
the Commons’ triggered an understanding of the close links between the environment and 
our economic activity in 1974, Daniel Yergin (1991) argues. Today the oil industry is facing 
‘peak oil’ (the point in time when the maximum rate of petroleum extraction will be reached) 
and the looming fallout from environmental damage costs and disasters (Clyde,1996). 
It has been argued by Brain Clyde (1996) that the emergence of notions of ‘sustainable 
development’ and practice in the context of the oil industry, reifies global capitalism as the 
liberating and protecting force (Clyde, 1996). This thesis sets out to explore these notions 
of sustainable development and the ways in which they challenge (or not) the foundations 
of knowledge around environmentally ethical behaviour amongst large oil companies 
and the manner in which they manage, in particular, used oil. There is a growing body 
of research contained in the fields of Political Ecology and Industrial Ecology that points 
to the need for blame to be placed between multinational oil companies and national 
governments for failing in their mandate to protect the environment (Africa Institute, 2013 
and Danida, 2012). 
This thesis argues that used oil management is not only the responsibility of oil companies 
but also that of national governments and suppliers in the general public. If the role of 
national governments is to create enabling conditions for the development of “fit for 
purpose” waste policy and regulations in order to lead or track “best practices” in used 
oil management, this thesis shows that more often than not, policy has either failed in 
practice or has not been developed owing to a lack of political will. The prospects for 
implementation of best practices typically speak to concepts of recycling, reuse and 
proper disposal in terms of Lansink’s Ladder (1979) concept (He was a Dutch member 
of parliament who presented a schematic presentation of the order of preference for 
waste management options, with disposal at the bottom and prevention at the top) of the 
“waste hierarchy” with which this study engages (Gertsakis and Lewis, 2003). The waste 
management hierarchy supports the approaches taken in studies in the field of Industrial 
Ecology which suggest practice-based solutions to waste oil and policy development. 
This thesis explores four contexts of waste management in Africa, focusing on 
comparisons between policy and practice in sites that I have worked at in Kenya, 
Mozambique, Namibia and relates these to South Africa. Waste management 
infrastructure to support used oil management is largely in poor shape or non-existent, 
whilst the gap between waste management policy and legislation and actual waste 
management practices appears to be widening. This is mainly due to ongoing capacity 
 
 
 
 
constraints or non-existence of waste management facilities for the different waste 
streams. As result of industrialization, urbanization and modernization of agriculture in 
Africa waste generation is expected to increase significantly. 
My interest in this research, and the major intention of this study came from my personal 
experience working as an environmental specialist in the petroleum industry, where I 
have witnessed poor waste oil practices as a result of inadequate infrastructural or waste 
disposal options. Exacerbating the problem, as I argue in the study, are poorly defined 
waste management policy/regulations with consequential severe environmental and health 
degradation.
 
 
 
 
III. GLOSSAry OF TErMS
• Barrels - a petroleum industry term expressing 159 liters of oil as one barrel. 
• Biomimicracy - an academic term describing the imitation of the models, systems and 
elements of nature for the purpose of solving complex human problems.
• Command and control instruments – a professional term of direct regulation of the oil 
industry or waste by legislation that states what is permitted and what is illegal.
• Cradle to Grave – an academic technique to assess environmental impacts associated 
with all the stages of a product’s life cycle.
• Downstream - a petroleum industry term describing the sector commonly referred to as 
the refining of petroleum crude oil, the processing and purifying of raw natural gas, as 
well as the marketing and distribution of products derived from crude oil and natural gas.
• Environmental Ethics – an academic term which refers to environmental philosophy 
which considers extending the traditional boundaries of ethics from solely including 
humans to including the non-human world.
• Extended Producer Responsibility – a policy term of a strategy designed to promote the 
integration of environmental costs associated with goods throughout their life cycles into 
the market price of the products.
• Fit for purpose – a policy term used to describe a well suited policy for its designated 
role or purpose which meet local conditions.
• Flashpoint – a scientific term describing the lowest temperature at which a material will 
ignite in an open flame. It is included in the regulations primarily for safety reasons. If 
you intend to incinerate used oil, you should pay special attention to the flashpoint of 
your used oil.
• Green washing – an academic used to described a company which spends more time 
and money claiming to be “green” through advertising and marketing than actually 
implementing business practices that minimize environmental impact.
• Hydrocarbons – a scientific term describing an organic compound consisting entirely of 
hydrogen and carbon.
• Incinerator - a scientific term for describing waste treatment process that involves the 
combustion of organic substances contained in waste materials. Incineration and other 
high-temperature waste treatment systems are described as thermal treatment.
• Industrial Ecology - an academic field of study of material and energy flows through 
industrial systems.
• Kiln – a scientific term of a thermally insulated chamber, that produces temperatures 
sufficient to complete some process, such as hardening, drying, or chemical changes.
• Landfill – a waste management term describing a site for the disposal of waste materials 
by burial.
 
 
 
 
• Leachate – a scientific term describing any liquid that in passing through matter, extracts 
solutes, suspended solids or any other component of the material through which it has 
passed.
• Lubricants – a petroleum product introduced to reduce friction between moving surfaces.
• Non-Regulated Market/Regulated Market - an economic term which describes a 
regulated market where the government controls the market in terms of pricing of fuel, 
while the opposite would be true of non-regulated market.
• Peak Oil - an academic term which describes the point in time when the maximum rate 
of petroleum extraction is reached, after which the rate of production is expected to 
enter terminal decline.
• Policy - a policy is a principle to guide decisions and achieve rational outcomes - 
statutory instrument which provides the basis for the management of waste and can 
cover generation, use, transport, storage, treatment, handling, recovery, recycling, reuse 
and disposal of waste.
• Policy Instruments – a policy term used to describe methods used by governments to 
achieve a desired effect. The two basic types of policy instruments are regulatory and 
economic instruments.
• Political Ecology – an academic field of study of the relationships between political, 
economic and social factors with environmental issues and changes. Political ecology 
differs from apolitical ecological studies by politicizing environmental issues and 
phenomena.
• Polluter Pays Principle - a policy terms which requires the waste producers to pay for 
the waste generated or the damage caused.
• Product Stewardship - an academic term where environmental, health, and safety 
protection centers on the product itself, and everyone involved in the lifespan of the 
product is called upon to take up responsibility to reduce its environmental, health, and 
safety impacts.
• Recycling – a scientific term describing the process to change (waste) materials into 
new products to prevent waste of potentially useful materials, and by so doing reducing 
environmental and health impacts.
• Regulation – a policy term defined as any instrument by which governments, their 
subsidiary bodies, set requirements on citizens and businesses that have legal 
force. The term may encompass a wide range of instruments: from primary laws and 
secondary regulations to implement primary laws, subordinate rules, administrative 
formalities and decisions that give effect to higher-level regulations (for example, the 
allocation of permits), and standards.
• Superfund - a policy term use to describe the “Comprehensive Environmental 
Response, Compensation, and Liability Act” which is informally knows as the Superfund.
 
 
 
 
• Sustainability - an academic term developed which describes the way in which biological 
systems remain diverse and productive.
• Upstream - a petroleum industry term describing the oil sector commonly known as the 
exploration and production sector.
• Waste Hierarchy – an academic term describing the process used to protect the 
environment and conserve resources through a priority approach established in waste 
policy and legislation.
• Waste oil - a policy term used to describe a petroleum-based or synthetic oil that, 
through contamination, has become unsuitable for its original purpose due to the 
presence of impurities or loss of original properties.
• Waste stream - a policy term describing differing kinds of waste.
 
 
 
 
1IntroductIon
This research has been inspired by my continuous efforts as an Environmental Specialist 
working in the petroleum industry over the last 9 years to manage used oil in various 
countries in Africa. The process of researching and writing this thesis has drawn on my 
experiences to help understand what I term the “disconnects” between waste management 
policy, legislation and actual waste management practices in sites across the four African 
countries considered in the study.
The two and half years of my masters study were a journey of personal transformation 
during which I changed my attitudes towards myself, my research, professional and 
personal life. The journey stretched my intellectual capacities and taught me a significant 
amount about conducting academic research as opposed to writing a professional report 
to which I had become accustomed. I always knew I wanted to conduct my research 
reflecting on my 18 years of experience in the environmental field and in particular the 9 
years spent in the petroleum industry. This thesis is a reflection of past experience and 
I trust this will become a useful body of work to help achieve sustainable solutions for 
used oil. Here I equate sustainability with the technical notion of “fit for purpose”, local 
solutions to policy formulation and technology adoption. When I started to formulate my 
thesis title I battled to answer the questions of what is my thesis about? What is my story? 
Subsequently, I spent several agonising months asking myself the same question, revising 
the research question, clarifying the problem and identifying the potential contribution that 
my thesis would make to knowledge and practice, albeit in modest ways.
This thesis, is a reflection on practice, is also about those things which make my job as 
an environmental specialist difficult, in what one of my Geography lecturers, Mr Dyssel, 
(who assisted in my proposal writing) describes as the “disconnects between practice 
and policy”. This idea became a central concept in my work where the term disconnect is 
used to describe the failure of understanding the big picture of environmental and health 
impacts associated used oil disposal by industry stakeholders and national governments 
alike. My research began to question why the apparent disconnects between policy and 
practice continue and how, if these disconnects were understood, then policy might be 
able to support practice.
A reseArch Journey
A major part of my research journey towards this thesis has been a response to help 
understand these disconnects by providing an opportunity where I could think about 
practice, policy and prospects in the same space. It was also way to understand the 
connection between policy and what I term “better practice”(as opposed to the technical 
terminology of “best practice”) of used oil management, which as I argue in many cases 
actually manifest as worst practice in oil management, as witnessed by the ravaged 
effects in sites across the study areas. 
The study areas have included South Africa, alongside Kenya, Mozambique and Namibia. 
Each country has islands of strength in managing used oil where in certain instances 
practice and policy connect better than in some countries than others. I have also used my 
 
 
 
 
2experience in South Africa to establish prospects for better practice given South Africa’s 
relatively good position in waste disposal technology and investment.
Although it is well known that contaminants in waste oil have adverse environmental 
and health impacts, yet despite this, hazardous waste policy and regulations remain 
disconnected globally. The United Nation Environment Program (UNEP, 2012) states, that 
the presence of degraded additives, contaminants, and by products of degradation render 
used oils toxic and harmful to health and the environment. Oil concentrations, as low as 
1 ppm, can contaminate drinking water. For people, animals and birds harmful impacts 
include toxic contamination, destruction of food resources and habitats; and reproductive 
capability. Exacerbating these impacts are ongoing capacity constraints in national 
governments and the nonexistence of waste management facilities to effectively deal with 
waste streams such as used oil (UNEP, 2012). 
A report by the United Nations Committee on Food Security and Sustainable Development 
(2009) refers to waste management problems in Africa as varied and complex. It argues 
for the need to address infrastructure, political, technical, social economic, organisational/
management, and regulatory challenges. Waste management in the region suffers from 
limited technological and economic resources as well as poor funding which collectively 
result in the prevalent low standards of waste practice. Improper waste disposal in Africa 
has resulted in poor hygiene, lack of access to clean water and sanitation by the urban 
poor (UNEP, 2012).
Having worked in the oil industry for the past 9 years, I have endeavoured to construct this 
thesis around my own story of observations in practice by drawing on my own experiences 
in the industry. I made several visits to different countries concerned from the years 2005–
2014. This has been to frequent African countries but more specially, Kenya, Mozambique, 
Namibia and different parts of South Africa. As an Environmental Specialist my main duties 
are to manage environmental risk and any legal liability. This means I manage different 
aspects of environmental management to achieve this objective. This ranges from oil 
spill investigations, environmental risk assessment, environmental training, legal register 
development, groundwater remediation, environmental audits, environmental impact 
assessments and all aspects of waste management. This positionality, I hope, provides 
this thesis with a certain sense of legitimacy according to (Adler and Adler, 1987) along 
with a privileged or “insider” sense of knowledge of the historical and practical happenings 
in the field. 
Considering this insider status, Kanua, cited by Dwyer 2009 states that: 
“Being an insider researcher enhances the depth and breadth of understanding 
a population that may not be accessible to a nonnative scientist, questions 
about objectivity, reflexivity, and authenticity of a research project are raised 
because perhaps one knows too much or is too close to the project and may be 
too similar to those being studied”, (Kanuha, 2000: 444). 
Similarly this is suggested by Adler and Adler (1987) that a dual role researcher might 
struggle with role conflict if they find themselves caught between “loyalty tugs”and 
“behavioural claims”. On the other hand this has highlighted the challenges of this 
 
 
 
 
3research for me, being an insider employed by the oil industry. So the question I 
continually had to address in the process of this research was: What is my positionality 
concerning the oil industry as an insider researcher? 
At the start of my research journey I was uncertain of how, I was hesitant even, to take 
a position with regard to the oil industry. In addition as a practitioner employed in the 
petroleum industry while writing this thesis, it also required deliberate and considered 
approach to questions of ethics in relation to my research. It was at this stage that I 
consulted with Professor Renfrew Christie, who was the University of the Western Cape’s 
(UWC) Dean of Research. His engagement around this question, greatly assisted my 
approach to constructing a notion of archive for this project. In no place in this thesis 
have I breached any professional confidentiality, nor apportioned blame to any party. My 
intention has been to write a responsible and critically considered story of practice. As 
a first strategy the work has drawn on material available in the public domain, including 
academic sources, public reports, newspaper articles, information on the internet and the 
like. In addition I have drawn complimentary material from my own portfolio of professional 
work as an Environmental Specialist. This has comprised reports, photographs, and 
other on-site documentation for resolved cases. Resolved cases are instances when 
environmental incidents are concluded and, as a practitioner, one reports on these formally 
to national environmental lead agents in the affected country. 
The first thing that a practitioner needs to do when an oil spill occurs is to report to 
government, and in this process, material pertaining to the incident thus becomes available 
in the public domain and as public interest. It was this insight that Prof. Christie guided me 
towards in relation to understanding ethics and my research. 
In constructing an academically informed approach to critique I was challenged to look 
closely at how in many ways the industry is presented either as largely negative in 
academic discourse or promoted positively in industry. Most technical reports present 
challenges in a neutral manner focusing on practicalities and a rhetoric of ‘problem solving 
paragdigms’. My desire for this thesis was to find a way to write across these divergent 
genres of writing about the oil marketing industry in Africa. I began to read into literatures 
that would enable me to take a position about where the oil industry measures up to 
notions around environmental ethics. Developing slowly during the 1970s, environmental 
ethics came into its own in 1979 with the publication of the journal, “Environmental Ethics”. 
However, the oil industry developed over a number of decades, well before environmental 
ethics came into its own as a field. During this time the oil industry seldom (if ever) 
articulated good habits in the industry, nor reflected on the consequences of their action on 
the environment. Yergin (1991) describes the epic quest of the discovery of oil as greedy 
with no thought spared for the environment. The role of the oil industry in world politics and 
wars around the world whether in Colombia, Iraq, Iran or Chechnya or in environmental 
disasters in Nigeria and the, Exxon Valdez oil spill in the Gulf of Mexico, has been 
significant, as the number of disasters have increased.
Yet as time has passed, the oil industry is growing increasingly aware of its serious 
image problem. As Rowell (1997) has argued increasing awareness, protests and the 
emergence of global summits have all highlighted the systematic abuses inherent in the 
 
 
 
 
4production and processing of petroleum and the way business is conducted, (Rowell, 
1997). The image of the oil industry has been faced with unprecedented pressure since 
the Club of Rome and Bruntland reports, the Rio+20 and Johannesburg Summits. Today 
environmental pressures on the oil industry are starting to show. This environmental 
pressure presents a different kind of public relations problem, in that it presents a threat to 
the industry’s very existence. 
Pressure is on moving away from dirty forms of energy, something that does not gel well 
with oil-barons (Rowell, 1997). This thesis attempts to present a view of the oil marketing 
industry in Africa, to highlight if disconnect exists between policy and practice. The thesis 
also discusses the serious threats which oil has on natural ecosystems such as surface 
and ground water and subsequent impact of human health.
theorIsIng dIsconnectIons 
The thread of my thesis centers around the term “disconnect”. These disconnects could 
either be disconnects in used oil management practice, disconnects in used oil policy 
or disconnects between used oil practice and policy or disconnects owing to the lack of 
policy.
Oil is hazardous when one studies its make-up, yet there are serious disconnects between 
current practice and policy, as if the severity of the impacts are either not understood 
nor fully appreciated by public interest. This thesis, while being critical of current practice 
around noncompliance within the oil marketing industry and by national governments, also 
concentrates on exploring the prospects to help address the gaps or disconnects where 
they exist.
The writings in the field of Industrial Ecology provide a powerful lens for this thesis through 
which to examine the impact of the oil industry, technology and associated changes in 
society and the economy on the biophysical environment. The field encompasses a variety 
of related areas of research and practice, including extended producer responsibility 
known as “product stewardship”. To this end Industrial Ecologists promote product 
stewardship through recycling, reuse and waste minimisation concepts to minimize the 
impact which industrial process has on the environment. Garner et al (1995) argue that 
environmental problems are systemic and thus require a systems approach so that the 
connections between industrial practices/human activities and environmental/ ecological 
processes can be more readily recognised. 
They argue that a systems approach provides a holistic view of environmental problems, 
making them easier to identify and solve, highlighting the need for and advantages of 
achieving sustainability. Garner et al (1995), define Industrial Ecology as an effort to 
reduce industrial systems’ environmental impacts on ecological systems while Frosch and 
Nicholas (1989), argue that environmental constraints require new ways of thinking about 
industrial production. 
These authors argue that populations of what are commonly termed the developing 
countries are still growing and will aspire to the material standards of rich countries. 
In order to meet these future demands without unacceptable environmental damage, 
decision makers in industry need to “mimic” in their production facilities the operation of 
 
 
 
 
5ecosystems in nature that generate no waste, the concept known as biomimicracy coined 
by Janine Benyus, in the book Biomimicry: Innovation Inspired by Nature (2002). 
Industrial Ecology principles as outlined by Garner et al (1995) and Adley (2001), 
demonstrate that good environmental management practices combined with appropriate 
policy initiatives not only improves the environmental management of used oil but also 
results in generating income off recycling and reselling of used oil. Cost savings such as 
the cost of wastewater treatment, landfi ll charges, resource materials savings, they argue, 
could be a “value creator” (Garner, 1995).
Developing appropriate used oil policy has become challenging as government owned 
national oil companies have become both players and referees in the oil game. For 
example, the Kenyan government owns Kenoil, the Mozambique government owns 
Petromark and PetroSA is owned by the South African government. National oil companies 
have both an infl uence on the administration and on regulation of the oil industry, which 
creates a clear confl ict of interest. Although environmental protection is enshrined in the 
constitution of all the countries in this study, there remain disconnects in pollution control 
legislation and environmental standards. According to Ramos (2011), multinational oil 
companies end up developing legislation and most monitor their own activities. 
Multinationals apply international or home country pollution control standards, but without 
any real enforcement mechanism by the local governments. In the absence of regulations, 
multinationals implement their voluntary practices under the banner of “corporate social 
responsibility” – but they often only invest in voluntary efforts for their own cost-effective 
ends. An example of this is where the oil industry is trying to replace a 210 liter steel drum 
with a cheaper lubricant bag to sell bulk lubricants. 
In industry this bag has proved to be very problematic owing the durability of the bag which 
tends to break and leak during transportation. The bag is much cheaper to manufacture 
than the 210 liter steel oil drum, and it is recyclable but less durable. Customers prefer to 
 figure 1A: 210 liter drum used of bulk 
(engen, 2014)
figure 1: Lubricant Bulk Bag
(engen, 2014)
 
 
 
 
6buy bulk lubricant in a 210 liter drum which can be reused for other purposes after use. It 
has been my experience that customers prefer, especially in countries other than South 
Africa, the 210 liter drum above the bag to purchase bulk lubricants. In industry this bag 
has proved to be very unpopular owing the durability of the bag which tends to break and 
leak during transportation. 
As responsible corporate citizens oil companies and markets are increasing looking for 
solutions as to how to minimize environmental and health impacts of used oil in particular. 
I last accessed Shell, BP, and Engen Petroleum’s websites on 3rd Oct 2014 and found all 
make important statements of intent about environmental protection. For Instance:
shell’s website reads:
“Advanced technology, new ways of operating and partnerships are helping to manage our 
environmental impact as we contribute to meeting the world’s growing energy needs”
BP’s website reads:
“BP is working to avoid, minimize and mitigate environmental impacts wherever we do 
business”
engen’s website reads:
“At Engen the way we do business is inextricably linked to our Values - Integrity, 
Ownership, Team Work, Empowered and Performance. These Values underpin our day 
to day operations as a responsible corporate citizen in every territory in which we operate. 
We view sustainability as an integral part of our business operations, recognising that 
People, Planet and Profit together form the foundation of Engen’s long-term growth and 
success.”
These policies all make similar commitments about protecting the environment. An 
environmental policy is largely driven by a moral obligation about caring about the 
environment, legal obligations to meet country laws and regulations and economic 
realities, of legal liability claim against the company.
From the four case studies that have been selected for this study, South Africa and Kenya, 
Mozambique and Namibia, it would appear that the industries and governments have 
different objectives to protect the environment and human health. However, as I argue 
in this thesis there seems to be a general disconnect between government policy and 
industry practice, and this research therefore explores whether approaches drawn from 
the field of Industrial Ecology might present appropriate methods towards finding common 
ground where both policy and practice objectives work in concert. Following this suggested 
logic, if these objectives can be met, I suggest that the prospects for better management of 
environmental and health impacts would enable adequate management on a sustainable 
basis.
Various studies by the Africa Institute (AI) in 2013 and Danish Development Agency 
(Danida) in 2013 have conducted research in the field of hazardous waste management 
with particular reference to used oil in Africa. There are eight countries covered by 
research conducted through AI/Danida and include: Botswana, Lesotho, Mauritius, 
 
 
 
 
7Namibia, Nigeria, Tanzania, South Africa and Zambia. The United Nations has also 
produced a compendium in 2012 of used oil in order to assist national and local 
governments, environmental organisations, and other stakeholders - especially in 
developing countries - in assessing and selecting appropriate technologies for the 
recycling and/or destruction of used oils. My study focuses my experience gained in 
the oil industry over the past 9 years in relation to these findings. In order to investigate 
and analyse waste policies, current waste practices of used oils, and discuss possible 
prospects for used oil management scenarios I also suggest opportunities for 
improvement. As outlined by the World Bank study (2010), oil products are used across 
the entire economy of the globe. The study points to the vast policy inadequacies around 
management of these products, especially in what is referred to as the “developing world” 
such as in Africa. 
Historically, waste oil management practices in the petroleum industry have focused on 
end-of-pipe approaches to waste disposal especially where waste management policy 
is lacking or is inadequate (Leemann, 1998). Bulk storage depots, retail service stations 
and commercial customers each generate vast quantities of used oil. In the process of 
my work I have personally witnessed poor waste oil practices in this industry as a result 
of inadequate infrastructural support or waste management policy frameworks which 
lead to severe environmental pollution. An example of this occurred in the last weeks 
of writing up this thesis, where I was called away to assist in the environmental clean-
up after fires broke out at a storage plant in Mozambique, which owing to its current 
and sensitive nature I have not elaborated on fully, although it has been reported to the 
national environmental lead agent, the Ministry of Coordination of Environmental Affairs 
of Mozambique (MICOA). But such occurrences in practice form a major basis of my 
work and the documentation of such has provided me with a personal archive from which 
findings in this thesis are, in part, drawn.
A United Nations Report (Africa Review Report on Waste Management, 2009) states 
that although progress has been made in waste management policies and strategies, 
the use of economic instruments and implementation of polluter pays principles in waste 
management have not yet matured in most African countries (UN, 2009). 
Often waste oils are disposed at landfills which are not engineered to manage such 
a waste stream. Land filling has been the most common method of hazardous waste 
disposal across Africa for many years (Komilis et al, 1999). A report by the World Bank 
(1999) distinguishes a sanitary landfill from an open dump. 
An open dump is mainly where wastes are inspected and recorded then disposed of 
while engineered landfills attempt to minimize environmental impacts. Sanitary landfills 
incorporate measures to control gas and to collect and treat leachate, to apply a daily soil 
cover on waste, and implement plans for closure and aftercare long after waste has ceased 
coming to the site (World Bank, 1999). Where policy is inadequate and implementation 
is not policed it inevitably leads to wide-scale dumping onto domestic landfills, which 
are ill equipped to manage hazardous substances (Turshen, 2004). Hazardous waste 
infrastructure for disposal of used oil (including: landfills, incinerators, and cement kilns) 
in Africa is largely non-existent or poorly engineered (McNeil, 2001 & Ibitayo, 2008). 
 
 
 
 
8The open dump approach is the primitive stage of landfi ll development and remains the 
predominant waste disposal option in most African countries (Ouedraogo, 2005).
A conteXtuALIZed study
As mentioned previously, this study is contextualized in four case-studies as indicated 
in Figure 1 below (Kenya, Mozambique, Namibia and South Africa). The countries cover 
a wide range of conditions, such as market size, geographical area, degree of policy 
implementation and level of economic development, as well as differing levels of effi cacy in 
managing waste. Apart from Mozambique, policy papers, together with records and other 
documentation that have formed the primary archive for this project, are largely presented 
in English, making research easier for me as a non-French and Portuguese speaker - (I 
have used translators where necessary to translate documents from Portuguese into 
English). In addition, these are also the countries where I personally have challenges 
managing used oil as an environmental specialist and this thesis is intended to begin to 
contribute to fi nding sustainable, fi t- for-purpose solutions in general practice as well as in 
my own work.
figure 2: map of Africa: study Areas (vrede m, 2013)
 
 
 
 
9There is growing volume of work on the ‘regionalization’ of the nature, and the 
consequences of environmental impacts. Pfister et al (2009) argue that the borderless 
nature of certain impacts, such as acidification of soil and eutrophication of water bodies, 
can have long lasting effects on people and the environment. Understanding such impacts 
in the context of a region (Kenya - East Africa, Mozambique - Southern Africa, Namibia - 
West Africa) and relating these to South Africa, along with place-specific study locations, 
might be a means to contribute to the formulation of better policies and inculcate better 
waste management practices through developing regional partnerships, regional policy 
frameworks, and the pooling of resources, which is the prospect with which this study has 
been concerned.
The central aim of this research has been to identify policy and technology prospects 
for managing used oil in the four countries under consideration, the study analyses 
discrepancies between policies, which are intended to guide petroleum waste disposal in 
these countries, and actual practices. The research has attempted to understand where 
policy failures have occurred and to interrogate the reasons for these failures as well as 
suggest what the resultant impact of current waste disposal practices are, and how to 
revisit future waste disposal prospects for used oil. 
sPecIfIc oBJectIves 
The study looks at used oil practices, policy, environment and health impacts in South 
Africa, Kenya, Mozambique and Namibia. 
• It will assess, disconnected used oil management.
• It will assess, disconnected waste management policy in used oil management.
• It will identify prospects to connect used oil practice with used oil policy.
summAry of the chAPters 
Following this Introduction, this dissertation consists of five chapters and a conclusion and 
is divided into 2 parts. Part 1 discusses the background to the oil industry, its history and 
the foundational theory for this thesis. The thesis also discusses the history of different 
case study countries in order to establish what role this played in shaping the socio – 
environmental and political landscape of waste management. This part of the thesis is 
based on research conducted by myself in order to provide a foundation for part 2 of 
the thesis. I draw largely upon authors such as Daniel Yerkin’s work in understanding 
the history of the oil industry and that of Escobar and Moore among others who debate 
conflicts and power struggles between the rich and poor over capitalist economic models 
which help develop the debate around Part 1’s central theoretical theme of Political 
Ecology.
Part 2 of my thesis draws on my knowledge, experience and my personal archives built up 
over 9 year of working across Africa as an Environmental Specialist. I draw on my archives 
such as photographs, waste questionnaires, my numerous field visits where I have 
met and interacted with key role players in waste management in South Africa, Kenya, 
Mozambique and Namibia. Part 2 of this thesis will show how disconnected used oil 
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practices lead to environmental degradation and how disconnected policy failures occur. It 
then moves to debate prospects for improved policy, in what I term ‘connection’ to practice.
Part 1: disconnected histories
Chapter One, entitled “Wasteful Histories” – traces the history of the petroleum industry 
and explores used oil as a waste stream. It considers the background, history, theoretical 
locations and methodological implications of the thesis project and situates this within 
current debates in the fields of political and Industrial Ecology in particular. Political 
ecology on the one hand provides analytical tools for understanding “why the disconnect?” 
in current waste practices and policy regimes in the South Africa and Kenya, Namibia 
and Mozambique contexts. Industrial Ecology on the other hand provides the framework 
for understanding better connectivity between waste practice and policy regimes. It 
also traces the histories respective countries, used oil as a waste stream and waste 
management practices. 
Chapter Two is entitled, “Theorising the Disconnects”. This is where I share how I have 
constructed my archive and outline my personal practice experience of the oil industry 
which highlight disconnects in environmental waste management practice. The aim of this 
chapter is to set the scene for an understanding of theories and concepts, which underpin 
waste management and to relate these to the research areas of Industrial Ecology and 
political ecology. It highlights current debates with regard to current terms in sustainability 
discourse: cradle-to-cradle management, life cycle analysis, and producer responsibility, 
and waste management within the broader context of sustainability. Concepts such the 
superfund and waste hierarchy are introduced to understand waste histories and recycling. 
The four case studies provide a background to the waste management industry and how 
this has shaped used oil practices.
Part 2: Practice, Policy and Prospects
Chapter Three is entitled, “Waste Practices”. This chapter describes, analyses and 
synthesises the complexities associated with petroleum resource waste management 
regimes across the study area in terms of current used practice. It discusses what 
constitutes ‘best practice’ in the oil industry, in terms of storage and recycling. It also 
provides an overview the role of oil in the world economy in terms of consumption patterns 
and sources of used oil. It briefly discusses how the life cycle extraction of oil, and the 
health and environmental impacts of used oil on the environment. The chapter then turns 
to the four case studies which detail how used oil management has shaped the petroleum 
industry in these specific locations.
Chapter Four is entitled “Policy That Isn’t”. Against the backdrop of the oil industry, 
environmental management and crisis around disposal – this chapter considers policy 
centrally – and how the national context influences policy. To this end it also looks 
at treatment options for use reuse and recycling of used oil. This chapter provides 
an overview of current waste management policy in each country and provides an 
understanding of why disconnects exist in waste management/used oil policy. 
Chapter Five, is entitled “Prospects: Future, Sustainability and Extended Producer 
Responsibility”. This refers to prospects around policy instruments, extended producer 
 
 
 
 
11
responsibility, what this means in an Industrial Ecology context and how objectives of 
the latter can be met by maximizing the economical use of used oils as inputs to other 
processes, because - simply put - converting wastes to inputs reduces the environmental 
and health impacts. This chapter also looks at lessons learnt from policy formulation in 
other countries and identifies prospects for policy in South Africa, Kenya, Mozambique and 
Namibia to for improved used oil management.
The Conclusion, the thesis reflects on the role and significance of these prospects for 
policy as well as technology options. This conclusion also attempts to think through 
possibilities of policy instruments and extended producer responsibility in order to connect 
policy and practice. It broadly and critically seeks to inform debate for practice and 
prospects which are in step with industrial ecological applications.
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InTRoducTIon
The management of waste oil should receive greater focus owing to its potential to 
cause serious harm to the environment and to human health. Given the pollution 
potential to ground and surface water from the inappropriate disposal of waste oil, these 
consequences require careful management accordingly. But to understand the Political 
Ecology of the oil industry one needs to understand the history. Therefore this chapter 
traces the history of the oil industry in relation to the concepts of Political Ecology 
and sustainable development. It then provides a technical explanation of the effects 
of oil (lubricant) as a harmful waste material, especially in the contexts of poor waste 
management practices in the four cases identified in my research. 
The field of Political Ecology emphasizes the power relations and political conflict over oil 
and the social struggles for the appropriation of nature (Yergin, 2001). It traces the history 
of dependence on oil and subsequent damage costs to the environment. It also traces the 
history and emergence of debates around ethics and the environment which raged during 
the late 1960’s and 1970’s which gave rise to sustainability debates and the establishment 
of environmental clubs such as the Club of Rome which is a global think tank that deals 
with a variety of international political issues and summits like the Rio and Johannesburg 
Summits on Sustainable Development around the globe, as well as discussing the poor 
image of oil companies in relation to debates around environmental justice. The chapter 
then provides a understanding as to how oil/lubricants are produced, and how these oil/
lubricants become an unwanted waste which is disposed of into the environment with 
adverse environmental consequences. Matters are made worse by the relative lack 
of practices of recycling, reuse and waste minimization in sub-Sahara Africa. The UN 
Commission on Sustainable Development (2011) ascribes this in its statements that waste 
infrastructure lacks investment. 
This chapter further focuses on the case study countries of Kenya, Mozambique, Namibia 
and South Africa by looking at the each country’s history, geography, economic successes 
and challenges, and the environmental lead agents in the country responsible for 
developing waste regulations. This background information is important for understanding 
the conditions under which enablers exist to drive the waste economy and what the 
prevailing constraints are on these enablers. These factors all fuel the disconnects that 
exist between waste disposal practices and waste policy. 
A shoRT hIsToRy of The oIl IndusTRy
The debates within the field of Political Ecology play themselves out through an 
examination of the history of the oil industry as it reflects the realities of state influences, 
corporate power and subsequent environmental damages. In the oil industry Political 
Ecology examines the political dynamics surrounding oil and the environment in Africa. 
The role of unequal power relations in constituting a politicised environment is a central 
theme. This is typically the role played by colonial powers in parts of Africa where conflict 
over access to environmental resources is linked to systems of political and economic 
control (Yerkin, 2001).
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Escobar who, in his well- known written contribution to Political Ecology (1998), 
maintains that nature is socially constructed. He argues that escalating differences in 
the understanding of nature leads to conflict. So often these conflicts are about power 
struggles between rich and poor and over capitalist economic models. This is what 
Foucault describes as biopolitics where the state, in collaboration with oil companies, 
seeks to exert control over oil resources by promoting dependence on the resource 
(Huber, 2012). 
The oil industry began over five thousand years ago in the Middle East, where oil seeping 
up through the ground was used in waterproofing for boats and baskets, in paints, lighting 
and even for medication. Many started searching for oil across the world and it became 
known as black gold (Moore, 2006). Among the earlier oil discoveries (1860) was that in 
the US in Pennsylvania which gave rise to Standard Oil. 
The earliest discovery (10th century) of oil however, was in Baku (Russia) and later in 
Indonesia, Mexico, Venezuela, Middle East, Texas, Oklahoma, California, Libya, Alaska, 
and the North Sea according to Yergin, 1991 (Pulitzer Prize-winning American author and 
lecturer).
Pressures on the oil industry in the 1970s helped to shape the ethics with which the 
broader culture defined acceptable use of natural resources. Americans were given a 
commodity of such significance that it overwhelmed the meaning of a place and made it 
worth sacrificing (Clyde, 1996). 
Developing slowly during the 1970s, environmental ethics came into its own in 1979 with 
the publication of the journal, Environmental Ethics. However, the oil industry developed 
over a number of decades, well before environmental ethics came into its own according 
to Yergin (1991). During this time the oil industry neither articulated good habits in the 
industry, nor did it appear to consider the consequences of its practice and behaviour on 
others and on the environment. Yergin (1991) describes the epic quest of the discovery 
of oil in Pennsylvania in the 1860s as greedy with no thought spared for the environment. 
He describes the establishment and dismemberment of Rockefeller’s Standard Oil Trust 
and traces the intricacies of the political economy up to the 2000s with US-Iraq Gulf 
War. Yergin argues convincingly that oil has been the primary driver behind 20th century 
geopolitics. Tracing the history behind oil in a global context he brings to the fore the 
unethical way in which business was conducted and the lack of consideration for the 
natural environment in the business equation. His account definitively shows how oil 
has left a mark on the environment. Petrochemicals derived from oil created plastics 
that replaced wood but added tonnage to waste. This was in addition to the large-scale 
discarding of used oils. Many of these plastics and used oils proved to be toxic pollutants 
(Yergin, 1991). 
Escobar (1995) argues that the view of biodiversity produced by dominant institutions, 
such as the World Bank and supported by the G-7 countries is based on “threats to 
biodiversity” that emphasizes loss of habitats, species introduction in alien habitats, and 
fragmentation due to habitat reduction. I am of the view, should oil not be managed in an 
environmentally sound manner, it will have severe impacts on water resources and lead to 
biodiversity loss.
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By the 1900s the internal combustion engine was gaining traction. These engines would 
run on refined oils. After discoveries of how oil could be refined and drilled through deep 
rock, what has become known as the “oil age” had begun. Internal combustion engines 
weighed less than coal fired steam engines and were more efficient and could deliver 
much more power (Yergin, 2001). So on the eve of World War I, the First Lord of the 
Admiralty Winston Churchill made a historic decision: to shift the power source of the 
British Navy's ships from coal to oil. He intended to make the fleet faster than their German 
counterparts. But the switch also meant that the Royal Navy would rely not on coal from 
Wales but on insecure oil supplies from what was then Persia, as argued by Yergin (1991).
Energy security thus became a question of national strategy (Yerkin, 1991). Since 
Churchill's decision, energy security has repeatedly emerged as an issue of great strategic 
importance to Western counties, and it is so once again today. Energy security now needs 
to be rethought, for what has been the paradigm of energy security for the past three 
decades is too limited and must be expanded to include many new factors. Moreover, it 
should be recognized that energy security does not stand by itself but is lodged within 
larger-scale relations among nations and how they interact with one another. 
During the 1950s, a combination of cheap fuel and a burgeoning consumer culture led to 
a rise in oil consumption with the mass uptake of the automobile (the motorcar). With only 
six percent of the world's population, the United States accounted for one-third of global 
oil consumption. Foreign oil was so cheap that coal-burning utilities made the expensive 
shift to oil and natural gas. At this time, world oil prices were so low that Iran, Venezuela, 
and the Arab oil producers banded together in 1960 to form OPEC, the Organization of 
Petroleum Producing States, a producers' cartel, to negotiate for higher oil prices (Moore, 
2006).
In 1968, ecologist Hardin explored this as a social dilemma in his book "The Tragedy 
of the Commons". The book was a reflection on society and how its activities adversely 
influenced common properties and predicted that it was eventually doomed to failure. 
During this time the oil industry was living up this expectation, by seeking to maximize 
financial well-being, by exploring oil fields vigorously. Oil exploration would have a positive 
impact on short term profits, but the damage cost to the environment was not taken into 
account, nor were the longer term effects of the life-cycle costs of oil and its waste. The oil 
industry turned a blind-eye to environmental damages, which was the emerging strain on 
the Global Commons that Hardin suggested (Hardin, 1968).
Together with the first pictures of earth from space in the late 1960s, which lead to the view 
of the limited “spaceship earth”, Hardin’s article triggered an understanding of the close 
links between the environment and our economic activity, which still is valid today. The oil 
industry was oblivious to these environmental pressures and was more entangled in world 
politics and economics and the quest for profit. 
During this time (1972) environmental ethics was being debated and the first philosophical 
conference was organized by William Blackstone at the University of Georgia in 1972. 
Yet, it would take another 25 years before the oil industry would adopt environmental 
ethics bandwagon. By the early 1970s, the United States depended on the Middle East 
for about 33% of its oil imports. The oil embargo of 1973 and 1974, during which oil prices 
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quadrupled, and the oil crisis of 1978 and 1979, when oil prices doubled, showed how 
vulnerable the oil-dependent world had become to foreign producers. At this juncture, 
rising oil prices stimulated both conservation and exploration. As a result of increasing 
supplies and declining demand, oil prices fell from $35 a barrel in 1981 to $9 a barrel in 
1986, according to Yergin (1996).
Yergin (1991) argues that as oil exploration and production spread across the world, so 
did environmental thinking which became more critical of industry. The impact of seeing 
the earth from space added to a change in environmental thinking. Humans felt a sense 
of vulnerability that added to renewed environmental protection urgency, though with a 
localised agenda pushed by industrialised nations. Air pollution prompted utilities to shift 
from coal to less-polluting oil (Yegin 1991). During this time the reliance on cleaner burning 
oil grew. Nuclear power as a technology started its advance in the power industry as a 
cleaner alternative from the 1960s. Environmental issues began to compete successfully 
for their place in the political process around the world. 
The Club of Rome published its report on “The Limits of Growth”(1972) which set the 
scene for ethical thinking on the environment with respect hydrocarbon burning and the 
build-up of carbon dioxide which leads to global warming. According to Spangenberg 
(2002), a sustainability strategist based in Europe, the 1960s was the decade of 
decolonisation in the South and growing wealth in the North. The advent of the 1970s 
brought a new issue in the North - that of the state of the environment, which was 
soon popularised by the Club of Rome study on the "Limits to Growth" (Meadows et 
al 1972). This resulted in a new and rapidly emerging field of politics. In the South, 
unequal distribution and the "Limits to Misery" by Herrera (1976), dominated the agenda, 
resulting in the call for a new World Economic Order finally adopted by the United Nations 
(Spangenberg, 2002). 
The North was ready to take the South’s demands seriously. As a consequence, the 1980s 
turned into what Spangenberg called the "lost decade" for development and international 
discourse. According to Spangenberg, (2002) the UN, recognised this and tried to 
overcome it by installing the World Commission on Environment and Development (better 
known as the Brundtland Commission published in 1987). The commission’s mandate 
was to find ways to integrate economic development, social security and environmental 
protection for the current generation and into the future. 
Environmental disasters, as Yerkin argues, such as Exxon-Valdez (1989), and more 
recently the Gulf of Mexico BP Crises (2010) set the scene for environmental pressure 
and activism around the world. During the mid-20th century, environmental degradation 
increased. Atomic weapons technology was adapted to generate electricity and high 
compression internal combustion engines designed to power military aircraft and tanks, 
were redesigned to power automobiles, trucks, tractors, crop dusters, and bulldozers 
(Yerkin, 1991). These developments contributed to the dramatic rise in the postwar 
standard of living in industrialized countries, but at a cost—toxic radioactive waste was 
produced, non-targeted organisms were killed, and formerly clean air and water were 
heavily polluted with petroleum by-products. 
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In response to these pressures on the environment, the Brundtland Commission was 
launched in 1983. (Gro Harlem Brundtland was the former Prime Minister of Norway 
with a strong sciences and public health background and appointed chairman of the 
commission). Its deliberations and final report entitled “Our Common Future” (1987) gave 
sustainable development the stamp of approval in the world of development managers 
(World Commission, 1987). 
Sustainable development was a term which was intended to implicitly critique 
"unsustainable" approaches to development. In the wake of the Brundtland report (1983), 
the concept of sustainable development spread rapidly as a new and appealing framework 
for doing business. Carson’s book “Silent Spring” (1962) is considered by many as the 
turning point in our understanding of the interconnections among the environment, the 
economy and social well-being. There have been many milestones which have marked 
the journey toward sustainable development. Yerkin (1991) contributed to this journey. 
He refers to two fundamental concerns - security and economic growth and the degree of 
environmental values it can create. This debate has become sharper in the last decade, 
and the challenge remains as Yerkin put it, an issue of “balance”. Imbalance remains a 
global phenomenon as greater inclusiveness of less empowered nations and communities 
across the world has yet to occur. This is particularly evident in Africa, as this thesis shows. 
In his 1991 book Yerkin coined the phrase of a “third wave of environmentalism”, - a 
precursor to the Rio Summit (1992) which brought fresh concerns, protocols and 
agendas to the fore. Both the rapid globalisation of the neo-liberal agenda and the 
emergence of massive anti-globalisation movements since the 1990s, have highlighted 
the capitalist world economies’ antagonism toward attempts to promote economic and 
environmental justice. According to Rowell (1997) the late 1980s, brought about renewed 
environmental pressure. Even if environmental improvements were made, these were 
followed by new demands for further progress. Rowell’s argument was that people were 
becoming increasingly aware of the systematic abuses of people and nature inherent 
in the production and processing of petroleum and in the way companies conduct 
business (Rowell, 1997). This has resulted in lobbies for what is called cradle- to- cradle 
management of used oils on the industry.
The TechnologIcAl PRoducTIon of oIl (lubRIcAnT) 
In order to understand the implications of this historical overview, the process of the 
production of oil (also known as lubricant) is necessary. The ROSE Foundation which 
stands for Recycling Oil Saves the Environment is a non-profit organisation registered 
as a Section 21 company in South Africa. It manages the environmentally acceptable 
collection, storage and recycling of used lubricating oil in South Africa. ROSE is run by 
a Chief Executive Officer and a board of 8 directors representing members of all the 
main lubricant marketers in the South Africa. The foundation, in their 2013 publication, 
provides information on the technical aspects of oil/lubricant production and its life-cycle 
process into hazardous waste. In this publication they describe how lubricating base oil is 
produced by a petroleum refinery processes. The base oil is refined to remove undesirable 
compounds - such as polyaromatic hydrocarbons (PAH) which also becomes a hazardous 
waste material once removed. Some of these compounds contain sulphur, nitrogen and 
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oxygen and can be extremely harmful. Performance properties of a lubricating base oil 
are improved by solvent extraction of waxes and long chain molecules and later by hydro 
treatment and hydrocracking (Rose Foundation, 2013).
During the production process, additives are added to the base oil to improve the chemical 
and physical properties of the lubricant. The additive content for a finished lubricant can be 
up to 20%. Additives can be added singly to achieve a specific performance requirement or 
suppress undesirable properties. Or they can be added in packaged form which provides 
the blender with multiple performance capability (Rose Foundation, 2013).
Typical additives blended into finished lubricants can be classified as follows (Rose 
Foundation 2013) : Viscosity modifiers; Pour Point Depressants; Dispersants; Detergents;  
Oxidation inhibitors; Corrosion inhibitors; and Antiwear agents.
hAzARdous WAsTe sTReAms
All lubricants reach a point where they can no longer perform their designated role - 
they can be contaminated with water or process fluids or wear metal or unburnt fuel 
or combustion acids that have not been properly neutralized. In addition, the additive 
package in the lubricant will eventually reach the end of its useful service life. This oil is 
then drained from equipment and becomes used oil. The ROSE Foundations position is 
that the management of this used oil remains poor with dire environmental consequences 
(Rose Foundation 2013). 
Spilled oil tends to accumulate in the environment, causing soil and water pollution and is 
known to decompose very slowly. The toxic compounds and harmful metallic particles are 
produced by the ordinary combustion of used oil, while certain compounds in used oil can 
be very dangerous to human health and may be carcinogenic.
Used oil can destroy marine life and crops and makes water unsuitable for fishing and may 
impacts on farmland (Agrawal, 2011). Toxic, non-biodegradable by-products of oil refining 
dumped in open areas are dangerous to people, flora, and fauna. The impacts on ground 
water sources near dump sites is of considerable concern as leachate may affect ground & 
drinking water sources (Agrawal, 2011). 
Used motor oil contains more metals and heavy polycyclic aromatic hydrocarbons (PAHs) 
that would contribute to chronic hazards including mutagenicity and carcinogenicity (Mantri 
et a 2006). Notwithstanding the above impacts, large volumes of used oil is impacting on 
drinking and irrigation water sources which is the lifeblood of the agrarian sector in sub-
Sahara Africa. 
goveRnAnce of WAsTe sTReAms
Concepts of recycling, reuse and waste minimization or zero waste play a less effective 
role in the waste landscape across sub-Sahara Africa while waste infrastructure sorely 
lacks the required investment. The UNECA (2009) refers to a general lack of recognition of 
the magnitude of hazardous waste management problems in Africa because the continent 
lacks institutional capacity to deal with the problems and a robust system to monitor illegal 
importation of hazardous wastes. It is for this reason that national government and the oil 
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industry needs to make an asserted effort to clean – up their act, by developing policy and 
investing in recycling technology to avert further environmental degradation.
bAckgRound To WAsTe mAnAgemenT In AfRIcA
The main reasons for inefficiencies in the implementation of waste management policy 
within African governments is cited by the UN Commission on Sustainable Development 
(2011), which they argue are due to the devolved responsibilities between several 
governmental agencies. Often the lead agent of policy frameworks is national governments 
while local government executes policy decisions. Further it states that in most African 
countries with increasing population, prosperity and urbanization, it remains a major 
challenge for government or municipalities to collect, recycle, treat and dispose increasing 
quantities of hazardous waste and wastewater generated by industry, particularly from the 
petroleum industry (UN Commission on Sustainable Development, 2011). The challenges 
with waste management in Africa and the “developing world” in general, when compared 
to those in “developed” nations, vary in terms of waste composition as well as standards of 
waste management services. 
For example to “developed regions such as the European Union (EU) and United Sates 
of America (USA) maximising the recovery of resources from wastes, is concentrated 
upon, whilst elsewhere more attention is given to attaining proper collection, treatment 
and disposal. I suggest that there seems to be practices which may need to be adopted 
to improve waste management in developing regions such as Africa. As authors such as 
Mungure (2008) suggest, one of the means to go about solving this problem would be 
through incorporating a waste management approach which is environmentally accepted, 
economically feasible and socially enviable. Integrated Solid Waste Management (ISWM) 
is a recommended and compatible approach for waste management which provides a 
framework for the development of a sustainable municipal solid waste service (Mungure, 
2008).
Exporting hazardous wastes for disposal in other countries became international 
business in the 1970s (McNeil, 2001). African countries often accepted hazardous 
waste consignments for financial gain. More often than not the receiving country had no 
supporting waste infrastructure. Andrews (2009), argues that developing countries often 
lack the technical capacity to conduct an accurate assessment of the level of risk to human 
health and the environment posed by a particular shipment of waste and assess whether 
their facilities are suitable. As a result they import shipments of waste based on a genuine 
but mistaken belief that they possess adequate facilities for its disposal. Inadequate 
financial resources, low levels of enforcement of regulations and poor governance often 
exacerbate the situation and lead to poor waste management practices according to 
Andrews, 2009.
By 2020, it is predicted, that more than 50 per cent of the population in sub-Saharan Africa 
will be living in the cities (Andrews, 2009). This is likely to raise the daily rate of production 
of waste by as much as 1,0 kg per capita. Over the past decade, waste management in 
Africa has been prioritised within environmental management, as well as within the various 
governmental departments that have regulated these functions. Globally, waste has also 
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become a prominent issue, as highlighted by discussions held at the World Summit on 
Sustainable Development in Johannesburg in 2002. 
Thinking through the histories of oil and it’s byproducts, reminds us of its central place 
in modern society. Yet the unevenness of access, proper management and policy is of 
central interest when considering the context of countries in Africa.
In the Review of the Africa institute report of 2013, “Economic instruments for the 
environmentally sound management of waste oil” has been a body of knowledge that 
came late in the research process towards this thesis which commenced in 2011. The 
report discussed economic instruments eight countries, Botswana, Lesotho, Mauritius, 
Namibia, Nigeria, Tanzania, South Africa and Zambia. The study was conducted under 
the Basel Convention Regional Centre Support Programme, funded by the Finnish 
Government. The reports objective was to help developed of the guidelines oil. 
This report is useful for this study as it confirms many of the critical points that I have been 
thinking about and which will be discussed throughout the thesis such as: integrating 
principles of sustainable development (as per the millennium development goals) into 
country policies and programs in order to reverse loss of environmental resources as a 
consequence of poor used oil management. 
cAse sTudIes
Information and primary research sources for the four countries under consideration in 
this study has been drawn from a number of sources. On the one hand, as described 
previously, I have drawn upon my own archive of experience, actual professional 
reports and on-site documentation, photographic records, and official policy documents. 
On the other hand there are individual country reports produced by EMS consulting 
under the project titled: Application of Economic Instruments for Waste Oils and Used 
Lead Acid Batteries in 8 African countries, commissioned by the Africa Institute for the 
Environmentally Sound Management of Hazardous and Other Wastes (AI). In 2013, the 
Africa Institute released a comparative study which has been a key source in the latter part 
of my research. This report, produced by an independent agency, Africa Institute for the 
first time in 2013, brings together many of the issues, practices and conditions in a number 
of African countries, as mentioned earlier. 
This section introduces the four countries case studies in Kenya, Mozambique, Namibia 
and South Africa. The latter I know intimately from professional experience over 9 years. 
The countries cover a wide range of conditions, such as market size, geographical area, 
degree of policy development and implementation level of economic development, differing 
levels of managing waste, differing political histories and various political, economic and 
socio-political challenges. This background information is important to understanding 
under which conditions enablers exist to drive the waste economy and what the prevailing 
constraints are on these enablers as elaborated on earlier in this chapter. In many cases 
these factors also fuel the disconnects that exist between waste disposal practices and 
waste policy.
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kenya case study
 In the first case-study area, is in Kenya, situated in eastern Africa surrounded by the 
countries of Somalia, Ethiopia, South Sudan, Uganda and Tanzania.
Kenya is a country that has been marked by its history as British Colony under its 
extensive empire, which acquired its independence in 1963 (Landguiden, 2012). At 
present, within an area of 582646 km2 approximately 41,6 million people live, around 
half of them are urbanised in cities and the rest reside in the countryside. Urban and 
rural poverty is widespread in contemporary Kenya, and waste management practice is 
generally poor, despite the existence of environmental protection legislation (Landguiden, 
2012). 
This country was a source raw material (ivory), its economic potential of a temperate 
climate and fertile land in the Kenya highlands was an attraction for European settlement. 
Strategically it was linked to Britain’s interest to safeguard the Nile River and associated 
areas by acquiring Mombasa, linking it with Lake Victoria which is the source of the Nile 
and hence to control the Nile which is the lifeline of Egypt (Nangulu 2012). The colonial 
economy was a dual economy based on enclave development. One sector was for 
Africans (based on traditional farming methods) and the other for settlers supported by 
the colonial state. The colonial economy contributed to underdevelopment of the African 
economy. It also created Kenya’s dependency on the British Empire. 
Kenya still maintains a centralised system of government inherited at independence and 
is an agricultural country. It relies on a mixed economy (farming, animal keeping, fishing 
and trade). The main exports include, tea, coffee, and pyrethrum for the manufacture 
of insecticides. Whilst it also relies on foreign aid and internal resources to sustain the 
economy, it has a weak manufacturing sector (Nangulu, 2012). 
A UNDP Report “Stocktaking in the run up to Rio+20” (2012) states that the quality of 
land in the country is generally declining due to unsustainable farming practices, effects 
of climate change, soil erosion, pollution and toxicity from agro-chemicals and alien and 
invasive species. The legal context of regulation in Kenya emerged relatively late (1999) 
when considered against the several World Summits on the environment held prior to this 
date with the Environmental Management Co-Ordination Act (EMCA) only being formed 
in 1999, and the Environmental Management and Co-Ordination (Waste Management) 
Regulations in 2006 with a formation of the National Environmental Management Authority 
(NEMA, 2012).
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Kenya has a growing number of informal settlements in most cities and towns which 
aggravate the challenge of managing waste management owing to problems with 
accessibility which primarily hamper management through the lack of modern sanitation 
facilities, poor access roads and irregular collection of waste (NEMA, 2013). Collection 
systems in Kenya are generally ineffi cient and disposal systems are not well designed. 
This has been my experience at Engen, where retail sites in the cities of Nairobi, 
Mombasa, Machakos and Eldoret are ineffi ciently serviced. Municipal waste generated in 
the urban centers emanates from both industrial waste and residential areas with industrial 
waste adding up to 21% and residential waste 61% of the generated wastes (NEMA, 
2013). Most waste is disposed of in open pits or open disposal sites. This means that 
waste is exposed and creates a hazardous environment. 
In addition, there is also the danger of water pollution when leachate from the dump 
sites enters surface water or groundwater resources (Gakungu et al, 2012). According 
to NEMA 2006, 40% of waste generated in the urban centers is disposed of at licensed 
disposal sites. The rest of this waste containing heavy metal (used oils), salts detergents 
and medical waste is dumped in unsuitable areas or disposed of in rivers. Some of the 
municipalities such as the capitol, Nairobi do not have a sanitary disposal sites (UPEP, 
2010).
Thugge et al (2008) have specifi ed and identifi ed a number of environmental challenges 
faced in Kenya. These include unsustainable management of natural resources such 
as forests, wildlife and coastal marines, degradation of the environment through air 
pollution, solid and hazardous waste, climate change and desertifi cation. Kenya’s inability 
to identify and develop strategic natural resources owing to mainly low innovative and 
exploration initiatives remains a source of concern according to Kenya’s Vision, 2030. 
Furthermore there are also real threats to Kenya’s natural resources through continued 
deforestation and poaching, human/wildlife confl icts, increased occurrence of alien and 
figure 1. locality map of kenya 
source: google maps (July, 2014)
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invasive species and depletion of marine resources (fish) according to Kenya’s Vision 
2030. There also remains a lack of effective policy, regulatory and institutional frameworks, 
and environmental degradation and encroachment into fragile ecosystems, according to 
Thugge et al (2008).Other environmental challenges cited by Kenya’s Vision 2030 include 
low innovation in the utilisation of natural resources, inadequate capacity to apply scientific 
environmental research and the country’s inability to adopt new technologies.
To address pollution and improve waste management, Kenya’ s Vision 2030 which 
is a “Long–term development blueprint” aimed at creating a globally competitive and 
prosperous country recommends development and enforcement of regulations on pollution 
and waste management, creating awareness on pollution and waste management, the 
design and application of economic incentive and dis-incentive measures, developing and 
enforcing regulations, public private partnerships for municipal waste management, and 
reduction in importation of oil with high SO2. 
From an environmental, planning and governance perspective, the strategy suggested 
is to upgrade capacity to enhanced geo-information coverage, harmonize environmental 
related laws, strengthen institutional capacities and the use of incentives for environmental 
compliance (Thugge te al, 2008). Given the enormity of the backlog in the Kenyan context, 
consideration of the state of waste management provides a useful example for the thesis. 
Being located in East Africa it is a growth point for economic development, yet the nature 
of the urban informality and the current practices are at loggerheads with one another 
when thinking about the management of this waste. 
mozambique case study
In the second case-study area, in the Republic of Mozambique is located on the south-
eastern coast of the African continent. Mozambique has a continental area of 786380 
square kilometres and more than 23 million people in 2010 (KMPG Mining Report, 
2013). Mozambique is a former Portuguese colony, which gained its independence in 
1975 (Domingos, 2006). Thereafter an 11-year war of independence ended with the 
establishment of an independent, Marxist government in 1975.The civil war affected all 
Mozambicans, especially in rural areas. Hundreds of thousands of people were killed. 
The Portuguese population’s rapid exodus left the Mozambican economy in disarray. 
This continued until the 1994 democratic elections brought some form of stability. In 
Mozambique, agriculture is the main source of sustenance and income. About 80% of the 
Mozambican population works in agriculture, which contributes about 25% of the national 
GDP (www.bbc.com/news/world-africa-13890720).
It is administratively divided into 11 provinces subdivided into 128 districts. Currently, 
about 35% of the population lives in urban areas and the rate of urbanisation is about 4% 
a year. According to the Ministry for the Coordination of Environmental Affairs (MICOA) 
it is expected that by 2020, almost 45% of the population will be living in the urban areas 
and that by around 2030 the urban population of Mozambique will be larger than the rural 
population. Mozambique remains a fragile and contested democracy given the recent 
battles between old liberation movements- Frelimo and Renamo- and tensions were once 
again looming just before the recent October 2014 elections. Virtanen 2001, traces the 
history of Frelimo and Renamo and their influence on governance in Mozambique. 
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Virtanen, 2001 state: “When Frelimo took over the government of Mozambique from 
the Portuguese at independence in 1975, it sought to establish a totally new politico-
administrative system in line with its radical modernisation policy. In areas which fell 
under Renamo control during the civil war, the guerrillas sought to establish a combined 
military/civilian administration where customary authorities were responsible for the 
latter - including the management of natural resources and conflict resolution - much like 
the colonial period.” Since the civil war the country has stabilised with strong economic 
growth. However the civil war has had far-reaching consequences.
Ministry of Coordination of Environmental Affairs (MICOA) is defined in the Presidential 
Decree nº 6/95 as the central organ of the State apparatus, which, according to 
principles, objectives and tasks defined by the Council of Ministers, directs and executes 
the environmental policy, coordinates, assists, controls and stimulates the correct 
planning and utilization of natural resources of the country. Given the county’s contested 
and unstable political environment, forecasting the prospects for good waste practices is 
within the context of ongoing political instability. 
A report by the International Development Institute (2008) describes Mozambique’s 
ecosystems as vulnerable. Over the last decade different parts of the country have 
suffered from severe droughts and devastating natural disasters such as cyclones 
and floods. Exacerbating this was protracted civil war which resulted in increased 
migration of the population to urban centres with adverse environmental consequences, 
such as desertification and pollution of surface and coastal waters. The International 
Development Institute (2008) states that environmental management in Mozambique is 
hindered by very weak institutional capacity, whilst government officials lack technical 
expertise for effective enforcement of environment legislation and monitoring of natural 
resource use. There is also very limited statistical information on environmental 
indicators.
UNCSD, (2012) states the average annual economic growth rate in Mozambique is 
estimated at 8% between 1996 and 2007. Further to this they forecast that by 2015 the 
percentage of the population living below the poverty datum line will fall to less than 
44%. Currently the country’s economy is based on agriculture, however new sectors 
such as mining, energy, transport and communications, financial activities and tourism 
are gaining momentum. It is anticipated that these will allow the national economy 
to become more diversified, becoming more resilient to less favourable international 
conjunctures, according to the UNCSD (2012).
The declaration at the first RIO summit in 1992 states “Warfare is inherently destructive 
of sustainable development.” Mozambique is a case in point where the civil war affected 
institutional capacity and lacked the political will to pass environmental legislation. 
The UNCSD (2012), after the Rio summit in 1992, and the creation of the Ministry for 
the Coordination of Environmental Action in 1994, enabled the country to advance 
rapidly to set up environmental instruments. Thus, in 1995 the National Environment 
Policy was approved by Resolution no. 5/95, of 3 August. This is an instrument through 
which the government recognises the interdependence between development and 
the environment. This policy is the basis for sustainable development in the country, 
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seeking the gradual eradication of poverty, and improvement in the quality of life of 
Mozambicans, as well as reducing damage to the environment (UNCSD RIO+20, 2012).
The country has good agricultural, agro-industrial, water, mineral and tourism potential, as 
well as forestry and marine resources, and an excellent rail and port location in the geo-
strategic space of southern Africa (KMPG Mining Report, 2013). As a developing country, 
and following a long period of civil war (1980–1992), Mozambique focused primarily on 
poverty reduction and economic growth. The adoption of policies and laws relating to land, 
the environment, forestry, wildlife and coastal resources, has improved environmental 
planning. However, the fundamental challenge remains translating these good intentions 
into practice. According to Domingos (2006) Mozambique’s solid waste management 
in urban areas is, as in most countries, within the responsibility of the local or municipal 
governmentThey have been left without suffi cient preparation nor an adequate fi nancial 
basis to respond to their broad and costly responsibilities, such as roads and urban 
infrastructure, sanitation and waste collection. These municipalities battle to meet service 
delivery demands. Only between According to a KMPG Mining Report, 2013,.40-45% of all 
waste are collected in a big cities, but generally the entire country suffers from poor waste 
collection, transport and treatment of waste. In most cases fi nal disposal of waste is open 
air rubbish dumps on the outskirts of cities. The capital city Maputo does however have 
landfi ll sites for disposal of hazardous waste (KMPG Mining Report, 2013).
namibian case study
The third case-study on the continent, is Namibia, located in the western part of Southern 
Africa. Namibia became part of South Africa as a United Nations protectorate after World 
War I. Then came The Namibian War of Independence. It lasted from 1966 to 1990, 
figure 2. locality map of mozambique
source: google maps, July 2014
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and was a guerrilla war which the nationalist South-West Africa People's Organization 
(SWAPO) and others fought against the apartheid government of South Africa. The war 
ended with the New York Accords signed on 22 December 1988.
Namibia formally known as “South-West Africa” was administered as the de facto ‘fi fth 
province’, with the white minority having representation in the whites-only Parliament 
of South Africa. During the 1960s, as the European powers granted independence to 
their colonies and trust territories in Africa, pressure mounted on South Africa to do so in 
Namibia, which was then South-West Africa (Ruppel et al, 2013).
The country received its independence from South Africa in 1990, but its economy and 
history still remain interconnected. The history of Namibia has passed through several 
distinct stages from being colonised in the late nineteenth century according to Ruppel 
et al (2013), Namibia was a German colony from 1884, known as German South-West 
Africa. It was after the First World War, the League of Nations requested South Africa to 
administer the territory. In 1920, South Africa undertook administration of South-West 
Africa under the terms of Article 22 of the Covenant of the League of Nations. South Africa 
was given full power of administration and legislation over the territory.
Tarr et al (1999) states that SWAPO government of Namibia s inherited a weak, resource-
based economy and an administrative and regulatory framework that refl ects a colonialist 
approach to management and planning.
At 824,292 km2 Namibia is the world’s thirty-fourth largest country and a sparsely 
populated country with a population of 2.5 million inhabitants per square kilometer). The 
north-to-south length of the country is 1500 km, while the east-to-west width is around 600 
km in the south and 1100 km in the north. The main reason for this being the harsh desert 
and semi-desert conditions and the resultant scarcity of surface water, which is a major 
factor in the management of hazardous and potentially polluting waste such as oil (UNDP, 
2013).
figure 3. locality map of namibia
source: google maps, July 2014
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Its capital and largest city is Windhoek, with a population of 322,500 people with Walvis 
Bay and Rundu with a population of over 80 000 people each. Namibia is administratively 
divided into 13 regions, and subdivided into 107 constituencies. 
According to the report commissioned by DANIDA in 2012 (Danish Government 
Development Agency with the responsibility for the planning, implementation and quality 
assurance of Denmark’s development cooperation of which Namibia is but one ) water 
scarcity and pollution is one of the key environmental issues. Being situated between 
the Namib and the Kalahari deserts, Namibia is the country with the least rainfall in sub-
Saharan Africa. Drought and inadequate water infrastructure have contributed to the 
shortage of water in both the urban and rural areas thus impairing the competitiveness 
of the private sector. Scarce water resources are a substantial limitation for the socio-
economic development of the country. In addition to water resources being scarce, they 
are also under growing pressure from population growth, urbanisation, higher living 
standards, mining and large numbers of livestock, and the resulting pollution (EMC, 2012).
According to the DANIDA Report of (2012) Namibia’s low industrial activity means that it 
has (comparatively) low levels of hazardous waste generation, however with increasing 
industrialisation hazardous waste generation rates will also increase. Local authorities, 
which are charged with providing services such as water, waste removal, energy and land 
use planning, do not have the necessary capacity (DANIDA, 2012).
Several municipalities (Windhoek, Mariental, Keetmanshoop) were assisted through the 
Cleaner Production (CP) project to improve their waste management regimes but there 
has been little progress due to a lag in enacting relevant legislation. Waste disposal sites 
for example are not properly planned, designed or commissioned. Recycling rates are very 
low. A basic hazardous waste management system is still lacking (EMS, 2012).
The EMS Report (2012) commissioned by the Africa Institute for the Environmentally 
Sound Management of Hazardous Wastes classifies Namibia as an Upper Middle Income 
country. Namibia’s income distribution is extremely unequal while poverty in Namibia’s 
rural areas is linked to deforestation and land degradation. Poor families still use wood for 
fuel, rely on wild foods and depend heavily on subsistence farming for their livelihoods, 
according to this report. The largest economic sector is mining, including mining for 
gem diamonds, uranium, gold, silver, and base metals. Other important sectors include 
agriculture, fishing, manufacturing (metallurgy and food processing) and tourism, with 
construction growing rapidly in recent years.
The DANIDA Report of 2012 found, in spite of the global economic recession, mining, 
construction, and infrastructure development in Namibia is doing well. Several of these 
sectors and major sources of growth depend heavily on Namibia’s fragile ecosystem. This 
has made the country vulnerable to short- and long-term environmental shocks, such as 
droughts according this this report (EMS, 2012).
Article 95 of the Constitution of the Republic of Namibia has clearly pointed out that the 
state shall actively promote and maintain the welfare of people by adopting inter alia 
policies aimed at maintenance of ecosystems, ecological processes, biological diversity 
of Namibia and the utilization of living natural resources on a sustainable basis for the 
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benefit of all Namibians both present and future generations (NC, 1990). This includes a 
development of policies contributing to improved environmental management practices for 
the benefit of the present and future generations. 
However EMS (2012) states that there is no national regulatory and policy framework for 
waste management. Stakeholders seem to manage waste without much coordination and 
according to their own standards. The regulatory framework for waste management has 
not been developed according the EMS of Report of 2012. 
Specifically in terms of waste management, Article 95 has made it clear that the state shall 
provide measures against the dumping and recycling of foreign nuclear and toxic waste 
on Namibia’s territory. Namibia has developed waste management facilities in the bigger 
cites with a hazard waste facility, Kupferberg located in Windhoek. However, Namibia 
has challenges around institutional capacity, limited capacity to manage liquid waste 
and financial constraints according to the EMS Report (2013). Generally landfills differ in 
types and size at which level of hazard waste may only be disposed engineered waste 
sites. Waste handling and disposal is a legal issue in terms of Namibia environmental 
management which makes all waste to be disposed at only approved waste disposal 
sites (Hasheela, 2009). One of Southern Africa’s biggest issues is the lack of clean water. 
According to The United Nation’s Convention on Climate Change the water around Africa 
is unevenly distributed, meaning that 60% of the water is situated in only 20% of the 
Less than 10% of Southern Africa’s surface water is accessible and due to the fact that 
a majority of their ground water lay under large rock formations, ground water becomes 
difficult to access as well. Groundwater is a significant resource in many parts of the 
country. Namibia is the driest country in sub-Saharan Africa and only one percent of rain 
recharges groundwater aquifers (Eales, Forster, and Du Mhango 1996). This is what 
makes managing used oil so critical and the risk of groundwater as a national resource is 
very real.
south Africa case study
South Africa, the fourth case included in this research, is located at the southern most 
region of Africa, with a long coastline that stretches more than 2,500 km and along two 
oceans (the South Atlantic and the Indian), with 1,219,912 km2 surface area and with a 
population of close on 53 million people (Stat SA, 2013). Comparing South Africa to the 
others has enabled me to reflect on both the state of waste management practices in 
relation to policy and regulation, as well as provided a source with which to think through 
prospects for better practice, as discussed in Chapter 5 of this thesis.
South Africa’s history has shaped the way the country managed the environment and 
thought about waste management. From Portuguese who were regular visitors to the 
South African coast during the early 1500s to the Dutch who occupied the county since 
1652 all influenced and shaped political and social thinking. The Dutch East India 
Company (VOC) set up a station in Table Bay to supply ships with fresh vegetables and 
fruit for ships making their way to the east. By the 1700s, the colonists had begun to 
spread into the hinterland. By 1795 the British occupied the Cape as a strategic base 
in the southern oceans (South Africa Year Book, 2012/2013). The discovery of gold and 
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diamonds in the interior of the country changed the South African landscape politically and 
economically. Separationist policies were starting to rear its head in South Africa. 
Watershed years were in 1913 when the Land Act first legislatively excluded people of 
colour from the land and 1948 when the National Party won the election on an apartheid 
policy ticket. This brought a rigorous and authoritarian approach, emphasising the 
segregationist policies of previous governments. This brought about a huge uprising 
over a number of years. By 1961, South Africa became a republic under Prime Minister 
HF Verwoerd, largely regarded as the architect of apartheid. “South Africa’s history 
was marked by the apartheid legacy of colonialism, racism, sexism, violence and 
repressive laws. As a result, poverty and degradation stand side by side with modern 
cities, developed mining, and commercial infrastructure. Converting democratic ideals 
into practice required, among other things, initiating a radical overhaul of the previous 
government machinery of oppression to that of openness, and a culture of caring for 
human rights” (www.saiea.com/calabash/html/south_africa_dsa.pd). 
After 1994, government placed emphasis socio-economic development, education 
and healthcare. This liberation of South African politics created space for rethinking 
the environmental issues according to McDonald, (2013). This provided a platform to 
openly debate on the meaning, causes and effects of environmental damage. Once the 
environment was refined to include the working and living space of black South Africa, 
a new environmental discourse developed in South Africa. Central to this discourse was 
environmental justice (McDonald, 2002).
“South Africa's economy and society has been shaped by centuries of colonial rule that 
led to the apartheid system. This has had an enormous negative impact on the interaction 
between people and the environment, particularly for those denied citizenship rights 
and, in many cases, forced to live in degraded environments. The authoritarian nature 
of past governments shaped the environmental policies they pursued” (White Paper on 
Environmental Management Policy, 1997). During the 1990s there were always concerns 
that environmental laws were not integrated into spatial planning practices leading to 
negative impacts on high potential agricultural land and threats to biodiversity conservation 
posed by residential and economic development (White Paper on the Environment, 1994). 
The White paper realised that the environment had low priority in South African legislation. 
According ro EMS Consulting Report of 2012, there are about 10 million cars in the 
country, and this number is growing. Growth is expected to reach 480,000 vehicles per 
year. The vehicle manufacturing sector in South Africa is an important industry. There are 
several oil companies operating in South Africa and their activities include manufacturing 
of lubricants. In addition, several companies import lubricants from other countries. There 
are several Waste Oil recycling companies operating in South Africa (EMS Consulting, 
2012).
Going to back to the early days, a formal waste collection service was first implemented 
in the Cape Colony in 1786, and by the 1820s a regular waste collection using animal-
drawn carts, was established (Rose Foundation, 2013). It was only in the 1920s, with the 
advent of motor vehicles in South Africa, that the advantages of mechanical transport 
were tested. The first trucks used for refuse collection were able to replace a number of 
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carts with a signifi cant cost saving. Apartheid was in part an obsession with sanitation and 
infrastructure development but of course this was uneven, (Bickford -Smith, 2006).
During the past decade, the focus on service delivery has been emphasised within South 
Africa, together with local economic development programs and poverty alleviation 
projects. Yet there remains large dissatisfaction among the masses in terms of poor 
service delivery, lack of poverty alleviation and continued high unemployment. According 
to News24 there have been more service delivery protests in 2014 than any other year. 
Protests were occurring roughly every second day according to News24. The challenge 
is balancing waste management spend and policy with South Africa’s millennium 
development goals .The Millennium Development Goals (MDGs) are eight international 
development goals that were established following the Millennium Summit of the United 
Nations in 2000, following the adoption of the United Nations Millennium Declaration. 
These goals include the objective to halve the number of undernourished people, to 
achieve universal primary education, to promote gender equality and empower women, to 
reduce child mortality, to improve maternal health, to combat HIV/AIDS, malaria, and other 
diseases, to ensure environmental sustainability and to develop a global partnership for 
development.
As Taljard suggests, local municipalities should become more accountable to their 
communities, ensuring that they have an integrated waste management plan in place 
to adequately provide an equitable service to all and achieve sustainable development. 
figure 4. locality map of south Africa
 source: google maps, July 2014
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With the increase in economic development came an increase in commercial, industrial, 
hazardous, mining, power generation waste and radioactive waste; all which have to be 
regulated in terms of legislation (Taljard, 2011). Fiehn and Ball, 2005 provide a adapt 
description of key issues prevailing in south Africa with regards to waste management. 
“the lack waste information from all sectors, illegal dumping and illegal dumping sites, 
salvaging at waste disposal facilities, use of unpermitted landfills by municipalities, limited 
environmentally accepted landfill airspace, large portions of the population not receiving a 
weekly or adequate waste collection service, recycling which is not generally undertaken 
nor encouraged by municipalities, waste minimisation which is almost exclusively 
industry driven, government departments’ lack of waste databases, lack of regulation and 
enforcement of legislation and limited waste legislation” (Fiehn & Ball, 2005). This above 
key issues could be true in most African countries.
Various pieces of legislation were put into place over the past decades in order to try and 
regulate waste management in South Africa, for example the Environment Conservation 
Act, 1989 (Act No. 73 of 1998) – the ECA, the National Environmental Management Act, 
1998 (Act No. 107 of 1998) – the NEMA, and the National Water Act, 1998 (Act No. 36 of 
2008) – the NWA.
The National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008) – the 
NEMWA, fundamentally reformed the law regulating waste management in South 
Africa, and for the first time provided a coherent and integrated legislative framework for 
addressing all the steps in the waste management hierarchy. The NEMWA repealed the 
ECA to a large extent, as well as the NEMA as far as it related to waste management 
issues (Taljard, 2011). 
The National Waste Information Regulations (2012) were recently adopted. Hazardous 
waste generators (in excess of 20kg per day), companies involved in recovery/recycling 
(in excess of 500kg per day), companies involved in treatment (500kg per day), disposal 
(any quantity of hazardous waste), must register on the South African Waste Information 
System and provide details of quantities.
Various regulations are in the process of being developed by the Government. In 
particular the Department of Environmental Affairs is developing draft Waste Classification 
Regulations, based on international standards. New regulations are being planned that will 
specifically focus on Waste Oil management.
South Africa signed up to the Basel Convention in 1994. However, the provisions of the 
Basel Convention have not yet been formally adopted into legislation, although the permit 
requirements are in place for export of hazardous waste under the Waste Act (2008). The 
Department of Environmental Affairs (DEA), Department of Trade and Industry (DTI) and 
Inter-governmental Trade and Economic Committee (ITEC) are jointly working on ensuring 
that relevant aspects of the Basel Convention are within the regulatory framework. The 
Basel Convention essentially is on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal. This convention was adopted on 22 March 1989 by the 
Conference of Plenipotentiaries in Basel, Switzerland, in response to a public outcry 
following the discovery in Africa and the world of toxic wastes imported from abroad. 
However in the case of Namibia and Mozambique waste oil collected is sent to South 
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Africa for recycling because the treatment facilities do not exist in far flung areas of these 
countries. This is done at huge costs for transport and final disposal.
The Consumer Protection Act (2008) states that for any wastes that cannot be collected 
as part of the municipal waste stream, the suppliers of the original products must accept 
the return of the used product (or containers) and take responsibility for the waste 
management. South Africa is included in this study as its policy trajectory has been 
remarkably different to the rest of the countries and I think there are lessons to be learnt 
from what has been achieved in South Africa through policy development and used oil 
management. I certainly am not arguing that South Africa is the best model to learn from 
but a good example of how policy applies in a developing economy context with similar 
challenges of populations growth, poverty and food security. 
conclusIon
This chapter has sought to provide a picture of the emergence of the oil industry and 
the global patterns of oil dependence as a means for understanding the technological 
dimensions of waste management in the context of the four African countries under 
consideration. The literatures contained in the body of work in Political Ecology provide a 
critical lens through which to trace the history of the oil industry, used oil, and of its life-
cycle implications as it metabolises into hazardous waste through poor environmental 
practices, and the particularities of the four countries under consideration in this thesis. 
The picture of an industry steeped in the capitalist paradigm of greed and profit at the 
expense of the environment that I have described, although still very much in operation, 
is beginning to possibly change with growing environmental pressures and the legacies of 
certain disasters. There is no doubt that the environmental impact of oil is great.
Working as I have been in this industry has given me insights into the urgent need to 
address better waste management practices, especially on the continent. It has been my 
experience that there are valuable lessons to managing risks that might be better explored 
in practice. 
The growing body of work in the field of Industrial Ecology supports ideas of how 
applications, such as cradle to grave management of used oil such as recycling and 
reuse and reducing can be implemented to improve on the ground practice. Yet at the 
same time policy frameworks remain weak and effective to support recycling and proper 
hazardous waste disposal concepts. Although petroleum companies push environmental 
compliance, (Implementation of management systems based on ISO 9001, 14001 and 
18001, conducting environmental audits, conducting environmental legal compliance to 
ensure countries laws are met and doing risk assessments on all operations to determine 
environmental risks) the disconnect in waste infrastructure and policy requirements 
makes it impossible to adequately manage waste from cradle to grave or to meet legal 
requirements. This is because the waste policy exists, but the waste infrastructure often 
does not.
These disconnects between policies and technology makes it difficult to manage used oil. 
Chapter Two will further discuss the notions of industrial and political ecology in relation 
to the concepts of the waste hierarchy and sustainability. It is important to note that, as I 
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suggest, waste oil management will not improve under a business-as usual scenario in the 
afore mentioned countries..
Chapter Two, which follows this, provides an understanding of the history of environmental 
management and highlights debates on sustainability and political ecology and what this 
means in terms of what is known as the waste hierarchy. 
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InTRoducTIon
This chapter shifts from Chapter One to set the scene for the understanding of the history 
of environmental management and the theories which underpin the particular practices 
of waste management. It highlights current debates around sustainability and Political 
Ecology and defines what this means for four case in terms of what known as the ‘waste 
hierarchy’ theory is proposed by Gertsakis (2003). The waste hierarchy is a definition of 
classification of waste management options in order of their environmental impact - this 
is discussed in detail later in this chapter. The chapter then discusses this in the context 
of the 4 case studies, in which observations of waste practices are explored in Kenya, 
Mozambique, Namibia and South Africa. The chapter also address the challenges of the 
oil company in relation to what is termed ‘own standard’ and national legislation. The 
Superfund is discussed under the guise of the ‘Polluter Pay Principal’ which is driving 
improved waste practices. The US Environmental Protection Agency (EPA) has designed 
the Superfund in order to identify and practically clean hazardous dump sites which are a 
threat to human health and the environment. 
The chapter argues is that it has become clear is that there has been a persistent increase 
in waste generation of used oil that has resulted in African countries facing an uphill battle 
in sustaining waste management practices as required by policy. The literatures suggest 
that there is a need for more pro-active waste management approaches, however the 
dilemma of many national development priorities against environmental concerns appears 
to be a stumbling block to achieving sustainable waste management. 
consTRucTIng An ARchIVe FRoM PeRsonAL PRAcTIce 
eXPeRIence
This study has relied on information collected during my own working visits to the various 
countries. Most of the information collated for the archive for this research has been 
obtained from various publications, technical data from design reports, journals, technical 
papers, books, the internet, publications, feasibility studies, interviews and other publicly 
available information. Literature searches on, and content analyses of documented case 
studies on the disconnects between waste policy and practice form the essence of the 
material collected and studied. 
Researching if disconnects exist and what they are, has been the central interest of my 
study.
Through the analysis of such cases, themes/narratives that inform the regionalism of 
apparent policy and practice similarities and divergences have been identified. This has 
enabled the assessment and discussion in this thesis around similarities and divergences 
against the background of best-practice or ‘better practice’ benchmarks in petroleum waste 
management and more so in North America and Europe owing to better funding, access to 
technology and better enforcement of waste regulations. This be will further be discussed 
in chapter 4. In the final instance, from the synthesis of this chapter the study then 
proceeds to reflect on the spatial and temporal nature of policy and practice discrepancies, 
specifically in relation to waste disposal. The study covers the four identified African 
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countries (Kenya, Mozambique, Namibia and South Africa)as these countries all have 
significant petroleum marketing industries facing significant waste oil disposal challenges.
This second part of this chapter provides a focus on waste management practices in 
Kenya, Mozambique and Namibia and South Africa is assessed to establish the emerging 
approach in the region. Governments have developed waste policies which call for 
effective management of waste to which they expect industry to comply toIt has been 
my experience that in some cases oil companies cannot comply to certain pieces of 
waste legislation nor their own procedures, owing to non-existent waste management 
infrastructure and the lack of political will by various African countries to put in place 
appropriate legislation to deal precisely with the issue of hazardous waste. As argued by 
the United Nations (2009), the gap between waste management policy and legislation and 
actual waste management practices is widening due to capacity constraints and lack of 
waste management facilities. 
As an Environmental Advisor managing issues around environmental liability, and in 
particular used oil remain a challenge in Africa and for myself personally. I work exclusively 
in Africa and have, over the years, come to know the conditions and observe practices 
on sites in 19 African countries. In my job as an Environmental Advisor at both Chevron 
(Global American Energy Company) and Engen (Global Malaysian Oil Company), I have 
been charged with the responsibility of implementing environmental policy and procedures, 
and in particular those affecting to waste management. 
Chevron’s Operational Excellence (OE) Management System and Engen’s HSEQ 
Management System are global systems and these apply to every business unit 
regardless of the country in which they operate. These global policy, standards and 
procedures, (Procedure: Reuse and recycling of used oil, Procedure: How to dispose 
of Used Oil, and Procedure: Audit requirements for Third party Waste Disposal sites) 
should be implemented in strict adherence to the policy intent. A typical example of an 
Environmental Policy is Engen’s (HSEQ Policy 2014) policy which reads:
“Engen is committed to Health, Safety, Environment, and Quality excellence 
in all our activities wherever we operate. To achieve this, we shall be to take 
reasonable and practicable steps to prevent and eliminate risks of incidents, 
in making the following commitments. We shall take proactive steps towards 
protection of the Environment, We shall comply with all applicable laws and 
apply responsible standards where these laws do not exist, We shall ensure 
continual improvement in the management of Health, Safety, Environment and 
Quality performance by the setting and reviewing of clear objectives, plans and 
measurable targets...”
The HSEQ policy quote above, demonstrates Intent and Commitment of management 
while procedures speak to how these intentions are executed. Below are some of the 
typical questions which need to be answered in the development of procedures.
• Has a hazardous waste inventory is well maintained and regularly updated?
• Is hazardous waste is being disposed at approved or designated location?
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• Are practices of reuse, recycling and recovery techniques to eliminate or reduce 
hazardous waste generation in place?
As outlined in a typical management system designed to manage risk within the business, 
essentially it is a set of controls which are used to proactively manage all the HSE 
hazards and consequences which are associated with the business activity as well as to 
provide assurance to all stakeholders that HSE risks in the business are being managed 
to a level that is “as low as reasonably practicable” according to Engen’s Management 
System (2014). Below is a typical example of how a Management system would function. 
Leadership would be driving the management system by developing policy, ensuring risks 
are identified, resources are allocated to manage risks and that these risks are assess or 
audited on a regular basis. 
 
Based on this Management System, the expectation from global oil companies such as 
Chevron, Shell, Total, BP and Engen is to manage risks and liability with regard to waste 
management. Chevron (2006) in particular refers:
• “To mitigate environmental risks associated with waste generations from their activities.
• To develop waste Inventories to help control volumes of waste, this is intended to 
minimize environmental risks.
Figure 1. Illustration engen’s Management system, 2014
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• To audit external waste management sites (landfill, recycling plants, cement kiln) to 
ensure compliance to a minimum standard.
• To improve company image, cost saving and minimize environmental liability”
In my work, thorough implementation is important since every aspect of environmental 
management is externally audited by corporate head offices. The objective of these audits 
is to ensure that environmental liability is managed to “As Low as Reasonable Practicable” 
(ALARP). The As Low As Reasonably Practicable principle forms part of an overall 
tolerability of risk management described in HSE Risks Matrix (Engen, 2014). 
In Africa, Chevron and Engen operate in over nineteen countries but in Kenya, 
Mozambique, Namibia and South Africa in particular. The expectation is that these global 
procedures be implemented. Compliance is non-negotiable which makes my task very 
challenging owing to the poor, limited disposal options or absence of waste infrastructure 
for handling used oil. For those of us working in the petroleum industry this lack of 
adequate disposal options, which will allow ‘cradle to grave’ (cradle to grave refers to the 
responsibility a company takes for the entire life cycle of a product, from design to disposal 
or termination) management of used oil remains a challenge. This remains a high business 
risk for any oil company, and in some instances companies are forced to export oil from 
one country to another because of limited disposal options. 
Storage and transport costs associated with used oil are significant making this solution 
an unsustainable measure and limited to Southern Africa mostly where shorter distance 
is travelled. This is exclusively done by road tanker. Used oil is classified under the 
Basel Convention as hazards waste (UNEP, 2011). With the tightening of environmental 
laws in the countries categorised as ‘developed nations’ in the 1970s, disposal costs for 
hazardous waste rose dramatically. At the same time, globalization of shipping made 
trans-boundary movement of waste more accessible, and this was attractive to many 
developing economies which were desperate for foreign currency. Consequently, the trade 
in hazardous waste, particularly to these countries, grew rapidly (UNEP, 2011:1).
The convention does allow for a formal and transparent export and import of waste (UNEP, 
2011). Shipments of waste from any given country to a receiving country must go through 
an exemption process from the Basel Convention Focal points where both governments 
must provide approval for used oil to be exported from where it is generated to where it will 
be imported and disposed. This is a long and onerous process and may take as long as 
two months in my experience with many bureaucratic complexities and complicated and 
voluminous paperwork which means extra costs associated with storage of used oil before 
transit while awaiting for the required exemptions. On top of these storage costs are also 
transport costs by road which makes this a less economically viable alternative.
Reviewing this compliance-driven shift in environmental management in the oil industry, 
reveals that it has improved at making oil companies adhere to environmental policy 
and procedures. This shift has done much for the companies’ images in which many oil 
companies have increasingly projected images of caring for the environment. To this end, 
the below an extract from Chevron’s Values doing things the “Chevron Way” illustrates this 
point. “...We respect the law, support universal human rights, protect the environment and 
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benefit the communities where we work... We accept responsibility and hold ourselves 
accountable for our work and our actions... Protecting, People and the Environment. We 
place the highest priority on the health and safety of our workforce and protection of our 
assets and the environment”, (Cherry & Jubb, 2012:1). As Cherry and Judd have argued 
in the case of Chevron this “green washing” supports an image of a responsible corporate 
citizen which is good for business. But, as Cherry and Judd imply these companies are not 
stewards of the environment simply because they chose to be (Cherry and Judd, 2012: 
153). “All too often, the statements and promises of Corporate Social Responsibility (CSR) 
have been found to be overblown blandishments, the afterthought of a clever marketing 
department, or part of a public-relations effort to control damage through green washing”, 
according to Matelski, (2014). 
The Superfund is the name given to the environmental programme established to address 
abandoned hazardous waste sites and where some of the oil companies’ waste was 
disposed. This Comprehensive Environmental Response, Compensation, and Liability Act 
(CERCLA) which is informally known as the Superfund was enacted in the wake of the 
discovery of toxic waste dumps in the 1970s (EPA, 2011). It allows the US Environmental 
Protection Agency (EPA) to clean up such sites and to compel responsible parties to 
perform clean-ups or reimburse the government for EPA-lead clean-ups. 
The Superfund makes polluters pay to clean up contaminated sites for which they are 
responsible and also assesses “polluter pays fees” that fill a trust fund intended to clean 
up abandoned toxic waste sites. According to the EPA, oil companies have collectively 
paid billions of USD into the Superfund and want to prevent historic environmental liability 
elsewhere in the world. According the EPA (2011), Potentially Responsible Parties (PRP) 
are identified hazardous waste and the owners and operators of a site. These people/
companies/municipalities are considered PRP(s) under the Superfund and are asked to 
conduct and/or pay for clean-up studies and activities. If the PRP(s) refuses to participate, 
EPA will clean up the site and sue the party or parties to recover costs. Many international 
oil companies which include the likes of Chevron, BP, Total, Mobil, CocoPhilips and Shell 
have all been implicated what the US government terms by “Superfund”.
So what are the lessons learnt from the legislation from mechanisms such the Superfund? 
It’s important to note that Oil companies have collectively paid billions of USD into the 
Superfund with added poor reputational outcomes. The New York Times states that “in 
1993, 1994 and 1995, these Superfund taxes generated more than $2 billion a year”. 
Today oil majors want to prevent historic environmental liability elsewhere in the world 
to have consequences else in the world. They have also come to realise that even if 
policing of legislation is poor in some African countries, non-compliance to environmental/
waste laws however arbitrary could become a liability in years to come. This could lead 
to huge clean-up costs as the legislative landscape in Africa is changing. It has been my 
experience that the lack of environmental regulation, or the existence of lax implemented 
coupled with poor enforcement as well as poor knowledge of the effects of used oil on 
human health and its environmental impacts has made many countries in Africa a target 
for non- compliance to environmental laws and regulations. This whole notion of Superfund 
legislation has made oil companies which operate in the US paranoid of similar legislation 
elsewhere is the world. However it’s what I term cowboys and “fly by night” oil companies, 
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the smaller oil brands and government owned companies who operate exclusively in Africa 
or a specific country and who have less appetite for environmental liability as the laws in 
some countries have a soft spot for locals as apposed the foreign owned oil majors with 
perceived deep pockets.
The legislative landscape in Africa is changing and already there are derivatives of the 
Superfund legislation in South Africa, as well as in Kenya, Mozambique and Namibia. This 
is termed the “polluter-pays principal”. This principal which is enshrined in laws has never 
been tested retrospectively in these countries. This is a basic economic principle (currently 
being adopted in legislation by many countries) that requires the producers or generators 
of pollution to pay for the costs of avoiding pollution or of cleaning up or remedying its 
effects. Therefore, any pollution generated by a process must be paid for from within 
the cost structure of production. In broad terms, this means that companies must stop 
producing polluting emissions and effluents or ultimately stop production. The concept of 
the polluter- pays principal has only been introduced recently, and many industries are not 
in a position to make the radical changes necessary. In South Africa, the principle is being 
applied through the White Paper on Environmental Management Policy for South Africa 
(1997) and through the principles embodied in the National Environmental Management 
Act of 1998. In Kenya, the polluter-pays principle is contained in the Environmental 
Management Coordination Act (EMCA, 1999), in Mozambique this is defined in the 
national environmental law which refers to water but not waste, and in Namibia it is 
contained in the Environmental Management Act of 2010.
On the flip side many oil companies endeavour to apply global standards and procedures 
when it comes to waste management. This is also true in Africa where these oil companies 
operate. However here they find it challenging to comply with their own standards. Based 
on my personal experience, I found that waste management standards were developed 
mainly to manage waste liabilities in the USA or Europe and as a result export to its 
international operations if often practically inappropriate in these other contexts. These 
standards and procedures call for used oil to be disposed of in an environmentally 
friendly manner, which essentially means recycling or reuse of the used oil or landfill 
disposal. However the cases in many developing countries are characterised by: poor 
waste infrastructure; lack of such transport to waste disposal landfill sites; or recycling 
opportunities which often do not exist, although laws governing waste does. 
In effect many oil companies cannot comply with their own standards in Africa owing to the 
lack of infrastructure support by national governments. In my experience in practice, I have 
observed much of this and the environmental liability risk in these countries, I contend, 
may become greater in the future, resulting in even greater legal liability for oil companies. 
As a professional insider, my interest in this research and in writing this thesis relates 
to the context of practice in Africa described above. The insights and observations that 
I have gained through working in the field of waste oil management put my experience 
in particular in relation to the literatures around two broad groups of academic work – 
those in the area of Political Ecology, and in Industrial Ecology around environmental 
sustainability. My ‘positionality’ as researcher and as employee of an oil company will be 
carefully managed to prevent any possible conflict of interest that could jeopardize the 
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integrity of the study. Although it is not foreseen, as the researcher, when there was a need 
to interact with relevant respondents through interviews or focussed discussions, I ensured 
anonymity and confidentiality. As a practitioner in environmental management I rarely 
have the time to reflect critically on practice, nor the opportunity to locate my thinking in 
relation to broader literatures, so this thesis has been an opportunity for me to begin such 
a process. Locating practice in the Political Ecology, Industrial Ecology and Sustainability 
literatures frames the understanding of used oil. These frameworks are an attempt 
to make sense of current waste practices and how it came to be this way. Industrial 
Ecology provides the platform to understand prospects at connecting practice with policy. 
Studies in political ecology are useful to this study to enable critical understandings of 
the discrepancies between policies and practice in the 4 countries. Prospects to improve 
disposal of used oil in Namibia, Mozambique, Kenya and South Africa, when viewed 
through such a theoretical lens provide for a more complicated understanding of where 
policy failures occur and why; for a discussion on what the ‘impacts’ of current waste 
disposal practices are; and to speculate on future waste disposal prospects for used oil. 
The following section explores some of these literatures in relation to thinking through 
modes of practice and policy.
PoLITIcAL ecoLogy, IndusTRIAL ecoLogy And susTAInAbILITy 
LITeRATuRes
Environmental literature which contextualises this study includes the debates around 
ecological modernization, political ecology and sustainability. I draw upon insights to 
understand the construction of the environment with particular relevance to issues around 
fit for purpose policy and technology options for used oil, and for understanding the politics 
in Africa within notions of environmental sustainability. 
The ecological modernization discourse focuses on environmental management ideas, 
many of which support technological fixes for environmental problems. This whole way 
of thinking can be categorised as environmental modernisation – that is, the notion that 
global capitalist society can just go on using and exploiting the environment and then come 
in later with technological fixes. These stsudies argue that ‘we just need to get better at 
our technological fixes’ according to Mol and Spaargaren (2000). This discourse within the 
oil industry has focused on end-of-pipe solutions where policy was focussed on pollution 
ceilings which gave rise to abatement technologies. The engineering sciences (Lash et al, 
1996) look at technological solutions to environmental problems while the social sciences 
seek to solve behavioural patterns to help understand how anti-ecological patterns might 
be understood. According to Lash et al (1996), ecological modernization assumes national 
governments can rethink policies and that this rethinking will change the way corporates 
think about ecological matters through technical and procedural innovation (Lash, et al 
1996: 249).
As Kwashira, argues (2012) African history around the environment largely centres on 
forced labour and resources, farms and forest products within a capitalist economy. “A 
key feature of African historiography centres on colonial capitalism and imperialism as 
environmental context and processes of slavery” according to Kwashira (2012: 1). The 
story of waste disposal and the disconnection between policy and practice fit into these 
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histories of resource exploitation by oil companies in Africa in multiple ways.
In an attempt to explore the relationship between development and the environment, the 
concept of sustainable development emerged in the 1980s as argued by Spangenberg 
(2003). By 1987 and the publication of the Brundtland Report it was generally accepted 
that sustainable development is concerned with three dimensions: the environment, the 
economy and social equity. The concept of “sustainability” linked to human development 
originated in the 1970s with books such as Goldsmith’s “Blueprint for Survival” (1972) 
and the Club of Rome’s “Limits to Growth” (1972). In the same year, 1972, the United 
Nations Conference on the Human Environment in Stockholm put the spotlight on the 
reconciliation of environment and economic development. In 1987, the term sustainable 
development entered into the political arena with the publication by the World Commission 
on Environment and Development (WCED) of its report “Our Common Future“ - more 
commonly known as “The Brundtland Report” (Taylor, 2006:2). 
By 1992, the UN “Earth Summit”, in Rio de Janeiro, agreed on a Declaration setting 
out 27 principles supporting sustainable development, in which the management of 
hazardous waste was an embedded principle. The Summit also agreed to a plan of action, 
called Agenda 21, and recommended that all countries produce national sustainable 
development strategies. A special UN Commission on Sustainable Development was 
created. In 2002, the Johannesburg Summit reviewed the progress made on global 
sustainable development since the Rio Summit (Taylor, 2006: 1).
It appears sustainable development has become something of a “faith” to politicians and 
economists alike. As Visvanathan (1991) points out, the Brundtland report, “Our Common 
Future”, organizes the future into resources, energy, populations, cities and towns, with 
little place for plurality, difference or multiplicity. There is still a belief that better technology 
and management and better and more ‘inclusive’ procedures by international institutions 
can save the planet. The question around technology and how it applies to waste 
management is Africa raises the question whether such technologies are “fit for purpose” 
solutions in resource scarce countries where less than 1% of GDP is spent on waste 
management (Visvanathan, 1991). 
As Bandy (1996) argues, the sustainable development discourse is a “new rhetoric of 
legitimation”. Essentially it supports western notions of progress that in turn legitimises the 
violence of (post)modernity. The challenge of sustainable development is ultimately about 
challenging power and knowledge of how best to think about finding workable solutions to 
waste and in particular used oil (Bandy, 1996).
Yet in answering the question of what makes waste management sustainable, in the 
discourses of sustainable development (Gertsakis 2003, Pepper 1998, and Perella, 
2013) there are many stated ‘drivers’ which include environmental, economic, cultural 
and social aspects of the waste management. Focusing on ‘waste prevention’, ‘product 
reuse’, and ‘material recycling’, including biological treatment, Bandy (1999) argues that 
a more sustainable waste management design contributes to ‘increasing efficiency in 
the use of natural resources, and to decreasing environmental impacts’ (Bandy, 1999). 
These concepts are defined in the Waste Hierarchy argument which is discussed later 
in this chapter – an in subsequent chapters the upper end of the waste hierarchy will be 
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discussed investigating waste reduction, product reuse, and material recycling. I will draw 
on concepts of sustainability within the context of the waste hierarchy to help understand 
these ‘drivers’ in waste management.
Meadows (2004) and her co-authors in Beyond the Limits argue that human consumption 
of many essential resources and generation of many pollutants have already surpassed 
rates that are physically sustainable, and that we need to drastically increase the efficiency 
with which we use materials and energy. Meadows et al (2004) et al sees recycling as 
an essential tool in achieving sustainability. Separating and recycling materials after use 
is a step toward sustainability. Meadows talks about ”waste from one process becomes 
an input to another process. Whole sectors of ecosystems, particularly in the soils, work 
to take nature’s waste materials apart, separate them into usable pieces, and send them 
back into living creatures again”, (Meadows, 2004: 103). 
The concept of recycling as a measure of sustainability is still in its developing phase in 
many parts of Africa, apart from South Africa where used oil is recycled on a big scale. 
However, owing to an increased consumption of oil and the lack of a recycling culture and 
opportunities in Africa it has resulted in increased volumes of hazardous wastes, including 
used oil reaching landfill sites. 
Landfills use up increasingly scarce and valuable land and despite African governments’ 
recognition of the need to move away from final disposal toward recycling, minimisation, 
and avoidance of waste, final disposal to landfills continues to be the cheapest, most 
convenient, and therefore preferred option for waste management. This leads to 
significant environmental damage to ground water and soil in particular. The external costs 
associated with disposal to landfill are generally regarded as higher than those associated 
with options such as re-use and recycling (Catholic Bishops Conference, 2010:1).
Sustainability in one nation may not apply to another. There are many drivers affecting 
sustainability and the impact varies from one country to another, depending on political, 
socio-economic and environmental factors. The scenario is more complicated in Africa due 
to rapid industrialisation and urbanisation and changing waste composition and generation 
rates. Waste management technologies are generally dated technology according the 
AI (2013) study which reported in Africa that the need for integrated waste management 
would be helpful. 
Waste management is affected by policy instruments (“Policy instruments” describes a 
method used by governments to achieve a desired effect) of various kinds which may 
include legislation (landfill bans, emission limits, etc.), and economic measures (taxes, 
differentiated waste collection fees, etc.). Research conducted in South Africa by Godfrey 
and Nanman (2007) on waste policy instruments shows that while typical command-
and-control instruments lack effective monitoring and enforcement, alternative policy 
instruments such as economic or information based strategies often fail. Developing 
countries, face a number of challenges to the successful implementation of alternative, 
first world, waste policy instruments including institutional challenges (financial and human 
resources), insufficient political support, an unsupportive legal environment, lack of clarity 
regarding the role of government and the intention of policy, leading to a lack of ownership 
and to ineffective policy (Godfrey and Nanman, 2007). According to Godfrey and Nanman 
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a number of policy instruments exist for achieving waste and pollution control, including 
command-and-control instruments, economic or market-based instruments, voluntary 
agreements and information-based strategies. Godfrey and Nanman state, “Command and 
control instruments include the application of regulatory instruments and may also include 
standards, authorisations (licences/permits) and land-use controls” (Godfrey and Nanman 
2007:1). 
Of relevance to this study is the question of the potential for application of these 
‘instruments’. In Kenya, Namibia and Mozambique for example these have been used and 
include fees and licenses as fiscal instruments. Normally these fees and licences are of 
low rates devoid of incentive and that do not change in tandem with the cost of service or 
the damage caused by wastes. The low use and poor design of economic instruments in 
these countries’ waste management sector represents a missed opportunity considering 
the huge potential of these instruments for all four countries in this study. It must be stated 
that South Africa is a different position with established engineered landfills and a fair 
amount of oil is recycled and thus is in slightly better position to adopt some limited form of 
economic instruments such as taxes and levies and the like.
Environmental regulation is a relatively new approach to waste and pollution control, with 
most environmental legislation having been passed in the past 20-30 years in developed 
countries, and even more recently in developing countries (Godfrey and Nahman, 
2007:2). Sterner (2003) as quoted by Godfrey and Nahman (2007) argues that regulatory 
controls remain the principle means of waste and pollution control in developing countries, 
however failures in compliance and in the enforcement of waste legislation have resulted 
in deterioration in the management and in particular the disposal of hazardous petroleum 
wastes (Godfrey and Nahman, 2007:1). 
Recent case studies undertaken by Dewale (a Business Developer) and Taiwo (Doctoral 
Researcher) during 2009 argue that waste management in developing countries such as 
Kenya is, in-effective and underfunded while in Namibia the leading issue is fragmented 
waste management practices along with no national waste regulations to guide 
municipalities as suggested by Yoav (2010). Domingos, (2006) suggests that institutions in 
Mozambique responsible for waste management are weak along with weak legal controls. 
This is in contrast to South Africa where policy and regulatory environments limit the 
economic potential of the waste management sector, which has an estimated turnover of 
approximately R10 billion per annum. Whereas in South Africa it is recognised that both 
waste collection and the recycling industry make meaningful contributions to job creation 
and GDP (Dept. of Environmental Affairs 2011).
Poor waste disposal practices along with ineffective waste management policy leads to, 
in particular, widespread dumping of waste in water bodies and uncontrolled dump sites. 
This has characterised waste disposal legacy practices in Africa. While urbanization is on 
the rise in Africa. The inability of infrastructure and land use planning methods to cope with 
urban growth has become increasingly difficult when faced with rising waste generation 
(UN, 2009). 
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Political ecology is also often referred to as ecological politics. Political ecology examines 
the historical role of economic systems, science, language and discourse, ideology, 
gender, property systems, social movements and resistance, and the everyday politics of 
the community and the household in shaping human relationships with nature. However 
we choose to define the terms, the focus of inquiry is the relationship between nature and 
society (Robbins, 2003). 
“Political ecology highlights issues of power and specifically, social and political inequities 
and their impacts on the environment and the people who depend on it for their 
livelihoods”, according to Robbins (2003). As Bryant suggests, political ecology paints 
a picture of unequal power relations between foreign aid, African governments and the 
impoverished communities around waste disposal sites, where soil and ground water is 
polluted, impacting on the health of poorer communities Bryant (1998: 85) and Forsyth 
(1998: 2) argue: “poverty and environmental degradation are inextricably linked and that 
poor people are forced to degrade landscapes in response to population growth, economic 
marginalization and existing environmental degradation but rather poor people are able 
to adopt protective mechanisms through collective action which reduce the impacts of 
environmental change”. Political ecologists try to understand the dynamics and properties 
of a politicized environment’. Blaike a geographer and scholar of international development 
argues (1995) one way in which to represent that environment is through what he terms 
`a chain of explanation’ surrounding specific environmental problems. Bryant (1998) refers 
to a common trend of political-ecology research is the notion of social and environmental 
conditions constituted through unequal power relations where power is reflected in the 
ability of one party to control the environment of another, i.e. state vs. local communities. 
Governments plan engineered dumpsites near in low income residential areas. Such 
control may be `inscribed’ in the environment through land use planning for waste 
disposal sites close to impoverished areas. Bryant (1998:85) refers to: “The intervention 
of the European and American colonial powers in the `third-world’ is especially crucial to 
understanding contemporary patterns of human, environmental interaction and associated 
power relations”. Bryant further argues: “the colonial legacy is alive and well in many parts 
of the third world today. This statement is very true when considering the histories of the 
four cases studies of Kenya, Mozambique, Namibia and South Africa. They are all steeped 
in colonial history and today the political economy smacks of colonial overtones which may 
have impacted on policy developed and investment into waste infrastructure. Making a 
similar point is Achankeng (2003:9) who refers to “Insurgence of war, economic crises or 
booms, political strife etc. can have immediate and profound changes on waste generation 
and management”.
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Bryant and Bailey, (1997) refer to the politicized environment in terms of the different 
dimensions of that environment as described in Table 1 to follow:
Table 1. dimensions of a Politicized environment
dimensions Physical change nature of 
human Impact
Political 
Response
Key concept
1. every day soil 
erosion,
Soil erosion 
deforestation, 
salinization
Cumulative and 
typically highly 
unequal; the poor 
are the main 
losers
Livelihood 
protests/ 
Resistance
Marginality
2. episodic, Flooding, high 
winds/ storms, 
drought
May have general 
impact but 
uniqual exposure 
means that the 
poor are the main 
losers
‘Disaster’relief Vunerability
3. systemic Nuclear fallout, 
pesticide 
concentration 
biologically 
modified species
Tends to have a 
general impact
Popular distrust 
of official ‘experts’
Risk
In the tabulation by Bryant and Bailey (1997) above they refer to the first dimension 
of physical changes (e.g., deforestation, soil erosion) derived from day-to-day human 
practices which leads to marginalization of the poorest members of society. The second 
episodic’ dimension includes physical changes (e.g., flooding, high winds/storms) that 
often have a massive, immediate and highly unequal human impact. While a disaster 
may affect an entire community, it is typically the poor who are most exposed. The third 
systemic’ dimension encompasses physical changes that derive from industrial activities 
(e.g., nuclear fallout, pesticides in the human food chain) which are potentially, but not 
necessarily, `equal’ in their human impact. Notions of environmental and health impacts of 
poor waste management practices fits within this systemic dimension and increases the 
risk to already vulnerable communities whom often settle around waste disposal sites to 
support there livelihoods.
Bryant (1997: 84) captures the essence of environmental degradation and what this means 
to the poor. Bryant writes: “While a disaster may affect an entire community, it is typically 
the poor who are most exposed to its effects and least able to bear the associated costs in 
terms of disrupted livelihoods”.
Robbins, (2003) defines political ecology as “the political circumstances that forced people 
into activities which caused environmental degradation in the absence of alternative 
possibilities”... This aptly describes the dynamic ways in which, political and economic 
power can shape waste management policy on the one hand, and on the other, how 
ecologies can shape political and economic possibilities with regard to hazardous waste 
management. Political ecologists are able to express the influence of state and corporate 
power on environmental politics in order to determine how and why we have arrived at 
source: bryant and bailey, 1997
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this point within the waste management landscape in the four countries identified for this 
study. Political ecology’s ability to engage the philosophy and values of ecological justice 
supports the context of this study. It provides a useful framework for understanding the 
connections between policy, environmental degradation, human health and waste disposal 
prospects. This has provided an understanding of why the gaps might exit between waste 
management policy and infrastructure in Namibia, Mozambique, Kenya and South Africa, 
the magnitude of the impacts and how prospects should be addressed. It addresses 
questions around resource allocation and where governments are willing to value impact 
on the environment and are indeed willing to manage this effectively.
Political Ecologists argue that environmental problems in the countries known as the 
‘Third World’ are not only due to planning mistakes or failing market mechanisms, but are 
also the outcome of a political and economic global system of capitalism. Environments 
have become politicized and skewed by those who have dominant power and knowledge. 
The relationship between governments and world funding institutions are largely skewed 
in favour of those wielding money, power and knowledge. Kenya, Mozambique and 
Namibia are dependent on aid to supplement national budgets, yet this aid by international 
organisations seldom require money to be channelled into waste management and in 
particular recycling and reuse of resources (Bryant and Bailey, 1997).
Lindberg (undated) argues that: “Environmental problems in the Third World are not only 
due to planning mistakes or failing market mechanisms. It is also the outcome of a political 
and economic global system (capitalism). The solution is a series of changes, from global 
to local level, where power relations are changed” (Linberg, undated). I believe however 
that these changes need to happen in the case study country too. Sufficient prospects 
have been identified in studies by the United Nations (2009), and the Africa Institute (2013) 
to improve the waste economies and the literature in this thesis will show.
concePTuALIsIng wAsTe MAnAgeMenT: The wAsTe hIeRARchy 
The conceptual approach to waste management is underpinned in the waste hierarchy. 
The waste hierarchy is a shift from traditional methods of treating and disposing of waste 
to methods that prevent and reduce waste (Financial and Fiscal Commission, 2012). The 
waste management hierarchy can be traced back to the 1970s, when the environment 
movement started to critique the practice of disposal-based waste management. 
The essence of the approach is to group waste management measures across the 
entire value chain. It is a concept that promotes waste avoidance ahead of recycling and 
disposal. Avoidance of used oil is difficult in the modern marketplace where the petrol 
engine is the undisputed king. Worldwide, the tooling, materials, assembly techniques, 
maintenance, and repair procedures are conventional and widely understood. This means 
unless automakers start investing in cleaner technology to run the petrol engine, used 
oil and the petrol engine are here to stay, for the foreseeable future at least. According 
to Gertsakis, ‎2003. “The shortened version of the hierarchy, ‘reduce reuse recycle’ is 
frequently used in community education campaigns, and has become a well-recognised 
slogan for waste reduction and resource recovery”. 
For example The White Paper on Environmental Management established the concept 
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of the waste hierarchy in South African environmental policy, and the concept was 
subsequently given legal expression in National Environmental Management Act which 
is discussed in chapter 4 under policy frameworks. The waste hierarchy is a systematic 
and hierarchical approach to integrated waste management (National Waste Management 
Strategy, 2012). Essentially it addresses waste avoidance, reduction, re-use, recycling, 
recovery recovery and safe treatment. Disposal of waste is a last resort.
“Rather than regarding ‘rubbish’ as a homogenous mass that should be buried, it is 
argued that it was made up of different materials that should be treated differently – some 
shouldn’t be produced, some should be reused, some recycled or composted, some 
should be burnt and others buried”, according to Gertsakis, 2003: 7, quoting Schall, 1992. 
As a concept or principal, the hierarchy makes sense in a way that is difficult to oppose. 
It echoes approaches that are widespread in human health and medicine. Most would 
agree that it is more effective to avoid problems from the outset, than to invest in reactive 
solutions once the problem has presented. 
The parallels in human health and environmental protection are similar and supported 
by considerable scientific evidence and knowledge. Gertsakis (2003) refers to the belief 
which is widely held in the sphere of human health, which states that prevention is better 
than cure. This belief is based on the premise that problems should be avoided rather than 
reactive solutions sought. This speaks directly to the waste hierarchy discussed in Table 2 
which suggest waste avoidance and reduction as the most desirable outcome as opposed 
to final disposal of waste which remain the least desirable outcome.
Reuse and recycling of used oil remain preferred options. Recycled motor oil can be 
combusted as fuel, usually in plant boilers, heaters, or industrial heating applications. 
Motor oil picks up a variety of hazardous contaminants when used in engines and 
transmissions. These contaminants include lead, cadmium, chromium, arsenic, dioxins, 
benzene and polycyclic aromatics. If used motor oil and the contaminants it contains are 
disposed of inappropriately and released into the environment, they can harm humans 
and the environment. Oil does not wear out; it just gets dirty. Used oil can be cleaned, 
re-refined and used again and again. Used motor oil can undergo various treatments 
and then be used as an industrial burner fuel, or re-refined back into new lubricating and 
hydraulic oil. Re-refining is discussed in detail in Chapter 4.
Gertsakis (2003) argues that within the context of industrial environmental management, 
end-of-pipe responses were increasingly viewed as ineffective in their long-term impact. 
The pressure of cradle to cradle management of used oil is starting to tell in the oil 
industry. Commercial and retail customers are increasing requesting a recycling solution 
from oil companies before customers go into contract with oil companies to supply fuel. 
This is especially evident where oil companies are supplying big mining companies who 
also want be seen to be meeting their duty of care obligation, whether they operate in 
Kenya, Mozambique, Namibia, South Africa or the rest of Africa.
In essence the waste hierarchy approach is characterised by a need to avoid, eliminate, 
prevent or significantly reduce the causes of environmental problems, as opposed to 
managing the impacts, wastes and emissions arising further down the product or service 
life cycle according to Gertsakis (2003). It is interesting to note that developing countries 
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are grappling with issues such as attaining proper collection, treatment and disposal while 
the case of developed countries concentration is more on maximising the recovery of 
resources from wastes (Gertsakis, 2003). 
In terms of the waste hierarchy discussed in Table 2 below, countries such as Kenya, 
Mozambique, and Namibia and to a lesser extent South Africa battle to meet desirable 
outcomes of waste generation and used oil in particular.
The waste hierarchy suggests a fundamental change in the nature of environmental 
interventions in terms of rationale, timing and specifi c approach. A description of 
environmental attributes and outcomes of the waste hierarchy is outlined below:
Table 2. waste hierarchy, gertsakis (2003, page 7)
goal Attribute outcomes
Avoidance/ Reduce Preventative Most desirable
Reuse Predominantly ameliorative
Recycle Part preventative
Predominantly ameliorative
Treatment Part preventative
Predominantly assimilative
Disposal Partially ameliorative
Assimilative
Least desirable
The above table describes the hierarchy of waste in which waste is passed between 
different hierarchy levels. What is discarded as waste in the fi rst level is regarded as a 
resource in the second hierarchy level, while what is produced as waste from material 
recovery is fed into the third level for treatment; whereas the residue resulting from waste 
treatment is fi nally disposed of in the fourth level. Waste that cannot be treated or recycled 
can as well be disposed (Rousta, 2008).Generally two types of waste, namely General 
(G) and Hazardous (HW) waste are defi ned. By defi nition, General waste is essentially 
comprised of household waste, builders’ rubble, garden waste, commercial waste and 
some dry industrial waste (Rohrs, 2002). 
Hazardous waste, in turn, has potentially adverse impacts on public health and the 
environment, even in low concentrations owing to its inherent chemical and physical 
properties such as toxicity, ignitability, corrosivity, carcinogenicity and the like. Used oil 
would form part of this waste stream. According to Blight (2006), hazardous waste should 
be disposed of at hazardous waste landfi lls, which are equipped with an underliner and 
leachate collection system. In contract, a landfi ll where general waste is disposed is less 
of an environmental risk. Used oil in particular can be recycled as mentioned elsewhere in 
this chapter, but this option together with treatment and fi nal disposal of used oil in Africa 
remains a gap which needs to be closed. 
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consTRucTIng The counTRy cAse sTudIes 
Waste management problems in Kenya, Mozambique, Namibia and South Africa are 
varied and complex with infrastructure, political, technical, social, economic, organisational 
management, regulatory and legal issues and obstacles. Godfrey et al (2007) argue that 
environmental regulation is still developing in most African countries. In Africa the majority 
of its environmental legislation was passed in the last fifteen years. Godfrey et al observes 
that regulatory controls have historically been the predominant approach to controlling 
waste. However, failures in compliance and in the enforcement of waste legislation have 
generally resulted in deterioration in the management of waste.
Across Africa, administration of waste management systems in general involves many 
different organizational forms and institutional arrangements. Waste management 
responsibility seems to rest within ministries of for example health, prime ministries or 
planning and development ministries. Mostly, these ministries tend to give higher priorities 
to national issues especially those generating income. Though administration and financial 
constraints are among the major weaknesses of municipal solid waste management 
systems, the institutional context in which organizations and individuals operate is an 
important aspect worth analysing in order to foster an improved performance in the waste 
sectors.
Robertson (2002) states that Issues of sustainability and political ecology are useful in 
bringing out the elements of culture and practices embodied within institutions in the 
context of political, socio cultural, economic, regulating and technological issues. 
Waste management varies from country to country in Africa. For example, in the eastern 
part of the continent environmental policymaking remains largely a function of the central 
government, but implementation of policies and legislations is handled by the local 
governments. This form of managing waste further supports and accelerates the concept 
of decentralisation which means that responsibilities for performing public services are 
shifted from the central government to lower authorities or even to the private sectors 
(Robertson, 2002).
The cAse oF KenyA 
Kenya finds itself in at different levels of the waste hierarchy owing mainly to lack 
of capacity with national and local government. Although Kenya formulated Waste 
Management Regulation Plans as far back as 2006 in order improve the handling, 
transportation and disposal of waste, it however failed to improve hazardous waste as it 
is still dumped in an uncontrolled manner across the country with little recycling or reuse 
options in place for any forms of hazardous waste. In Kenya the primary high-volume 
generators of industrial solid wastes include the chemical and petroleum industries. 
Emanating from these industrial sectors waste constitutes about 23% of the total solid 
waste generated. Industry themselves collect and dispose of industrial wastes, although 
its disposal is done at municipal landfill sites. Landfills are owned by municipalities, 
which typically are located in a densely populated parts of cities, such as in the cases 
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of Kenya Nairobi. Solid waste management problems in Nairobi are largely a result of 
lack of implementation of waste management regulations that would aim at improving 
the standards, efficiency and coverage of waste from “Cradle-to-Grave” (Selin, 2013: 2). 
Hazardous waste and healthcare waste is mostly incinerated in the country.
However, some hazardous waste finds its way into dumpsites where it gets mixed with 
municipal waste, while none of the urban centres in Kenya operate an engineered landfill. 
Waste generated ends up in landfill sites where there is no waste compaction. Nairobi 
handles about 803,000 tons waste per year while in other centres such as Mombasa, 
Kisumu and Nakuru disposal rates reach 1,124 million tons annually. In addition, a 
fair volume of waste is disposed of through open burning and methanation (National 
Environmental Management Agency or NEMA, 2005). Muniafu and Otiato (2010) paint a 
picture of poor waste management in Kenya. They argue that waste collection is inefficient 
causing groundwater pollution, while unrestricted access to dumpsites by the public leads 
to unwanted health risks and security concerns. It appears that the fundamentals for waste 
management are lacking and waste management needs to be taken back to basics. The 
poor waste management situation is Kenya is in spite of the Environmental Management 
and Coordination (Waste Management) Regulations of 2006 were was meant to drastically 
improve waste management.
The cAse oF MozAMbIque 
Mozambique remains one of the poorest countries in the world, in terms of GDP per capita 
(The World Bank 2010) while neighbouring countries such as South Africa and Zimbabwe, 
which have historically strong civil societies, civil society in Mozambique is weak (Allen, 
2011). This includes technology for recycling of used oil, treatment and final disposal of all 
hazardous waste streams, including used oil. 
Mozambique has experienced significant population growth, as well as expansion of its 
economy after the end of civil war in 1992. One of the results of this growth has been a 
consequential increase in the amount of solid waste and hazardous waste in particular. 
The increase in waste generation in both production and consumption has put an 
increased demand on waste management practice and policy, whilst the two seldom 
dovetail in practice. Coal, gold aluminium, petroleum products, gas, chemicals (fertilizer, 
soap, paint), hydro-power, textiles, cement, glass, asbestos, agriculture, food and 
beverage industry seem to dominate the economic sector. Examples of economic 
expansion including, the Mozal aluminium and the Sasol gas pipeline projects have 
transformed the local economy. Vast coal reserves and significant potential will propel 
Mozambique into one of the 10 largest coal exporters globally by 2017 (KPMG, 2013).
Between the years 2003-2004, Maputo the capital city of Mozambique where most of the 
economic growth is centred experienced outbreaks of cholera, meningitis and dysentery 
as a consequence of poor sanitary conditions. 
Hardly surprising as the Hulene (17 hectares) waste disposal site is not suitable as a site 
for a sanitary landfill in Maputo. It is situated on a former wetland, is close to a river as 
well as to residential areas yet it remains a water source for many and has been used for 
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over 50 years. In terms of the waste hierarchy, Mozambique’s national legal framework for 
solid waste management remains very general and is particularly weak in the provision 
of policies and directives for re-use and recycling of waste. The obligations for waste 
reduction, segregation at source and treatment before disposal are defined in the Solid 
Waste Management Regulations but which are not policed.
The cAse oF nAMIbIA
Namibia´s economy depends largely on the wealth and exploitation of natural resources. 
Thus it is important to promote sound environmental management, which is essential for 
the protection of resources. Namibia is an arid to semi-arid region, with variable rainfall, 
limited water sources, while these sources are at risk of contamination as a result of 
uncontrolled pollution and poor waste management practices (Menge, 2006). Windhoek 
the capital city of Namibia has six general landfill sites. The satellite sites located in various 
locations within the Windhoek municipal area, namely: Havana, Khomasdal, Pioneerspark, 
Eros, Olympia and Ludwigsdorf. These sites however do not handle any hazardous waste. 
Kupferberg which is located about 11 km from the city centre has two separate cells which 
for households, and for commercial and hazardous wastes. At the national level, the 
environment is threatened by unsafe waste disposal of used oil into the ground and drains 
which can be detrimental to the environmental integrity and can pose health hazards. At 
municipal level more effort in the management of waste is required in order to prevent and 
minimize waste for the purpose of reducing environmental impacts that may result due 
to increasing waste volumes (Jacobsen and Kristoffersen, 2002; WGB, 1998). However 
there are encouraging signs with the management of used oil in Namibia, and increasing 
oil is being recycled. Waste oil goes through a simple cleaning and filtering process in 
Walvis Bay, producing light furnace oil, suitable for use in boilers and burners. The sector 
has developed to such an extent that a new power station to be established in Arandis 
in 2014, according to the Africa Institute Report of 2013. This power station will be fired 
almost entirely with waste oil. Although Namibia has made advances in terms of recycling, 
disposal options for hazardous waste streams remain limited in the country, with only 
limited number of waste cells at landfill sites available.
The cAse oF souTh AFRIcA 
South Africa’s environmental policy (National Environmental Management Act of 2009) 
has been predominantly based on a “command-and control” design with regard to waste 
management. This involves direct regulation, and monitoring and enforcement systems, 
and relies primarily on applying regulatory instruments, such as standards, permits and 
licenses, and land and water use controls. 
The command and control approach is evident in the way policy and practice is designed 
in South Africa, whereby three spheres of government (and the private sector) have roles 
and responsibilities related to waste management activities. Typically “Command and 
control” regulations tend to focus on preventing environmental problems by specifying how 
a company will manage a pollution-generating process. This approach generally relies 
on detailed regulations followed up by an ongoing inspection program and reflected in 
South Africa’s National Environmental Management Act regulations of 2009 (NEMA) and 
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its inspection unit called, Green Scorpions. The main acts which the Green Scorpions are 
mandated to enforce are the National Environmental Management Act (1998), including 
all its promulgated regulations, such as the Air Quality Act (2014), the Protected Areas Act 
(2003), and the Biodiversity Act (2004).
The degree to which South Africa’s environmental laws are enforced have been facilitated, 
as the national network of environmental officials which makes up the Green Scorpions 
share intelligence, experience, standardized training, and standardized procedures. During 
the course of their duties, the Green Scorpions have the authority to enter premises in 
order to perform routine inspections to check for compliance, arrest people, question 
witnesses, seize evidence, take samples, establish roadblocks, and issue compliance 
notices. South Africa has taken steps to start enforcing its environmental acts. In Kenya, 
Mozambique and Namibia, such enforcement on a grand scale does not exist.
National government, through the Department of Environmental Affairs (DEA), has to 
set policy, legislate, coordinate, enforce, monitor and build capacity whilst provincial 
government develops environmental implementation plans, monitor compliance with 
those plans, enforce provincial regulations for general waste collection and support local 
government in implementing waste management activities. The Department of Water 
Affairs and Forestry (DWAF) also provides policy guideline with respect to landfill design 
etc. The third tier, which is local government, is responsible for refuse removal, refuse 
dumps and solid waste disposal. The Municipal Systems Act (South Africa, 1998) provides 
the framework for local government functions including matters related to service delivery. 
Of the 1203 general waste landfill sites in the South Africa, only about 524 are registered 
deeming the rest as illegal. According DEA, neither of both the licensed and unlicensed 
landfill sites are being operated nor maintained according to the required regulatory 
standards (Purnell, 2009). Other challenges faced by municipalities in the waste 
management sector range from illegal dumping and illegal dumping sites, to the use of 
unpermitted landfills, inadequate waste collection service, lack of recycling initiatives by 
municipalities, inadequate waste minimisation, and regulation and enforcement. The South 
African Government DWAF formulated a set of Minimum Requirements for siting, design, 
operation and closure of landfills in the early 1990’s (Blight, 2006). The set of Minimum 
Requirements were drawn up for South Africa, considered a developing country mainly 
comprised of poor communities, who cannot afford to pay for the elaborate and stringent 
standards prescribed in developed countries (Ball et al, 1993). Waste management 
legislation in South Africa prohibits the disposal of hazardous waste into landfill. Used 
oil is defined as hazardous waste. A large percentage of oil that is used underground in 
mines never comes out of the mine. It is simply dumped underground. This illegal used oil 
disposal makes the ground toxic and causes soil and groundwater contamination.
As per South Africa’s Minimum Requirements, leachate management varied by landfill 
sites (primarily depending upon the area’s climatic conditions) and types of waste received. 
Only landfills in wet climatic zones are equipped with liners and practiced leachate 
collection and treatment. Located in a wet climatic zone with annual precipitation of 900-
1,200 mm, the landfills in the city of Durban, for instance, required leachate collection and 
treatment (Blight, 2006). The risk of groundwater contamination is high, when risks are not 
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adequately managed. A case in point is the mine dumps and slime dams around Gauteng 
which are causing toxic water pollution and soil contamination. Landfills in South Africa, 
charge for tipping fees. Landfills that received over 1,000 tonnes of waste per day have 
two or more weighing bridges to register incoming and outgoing trucks. Additionally, the 
vast majority of landfills used compactors to grade and compact waste in layers 2 m thick, 
applying soil as daily cover. Co-disposal of hazardous industrial waste with municipal solid 
waste is practiced in South Africa, where it meets specific design and registration criteria. 
The Minimum Requirements accept a maximum loading ratio of 1:9 (hazardous waste: 
general non-hazardous waste (Blight, 2006).
In the South African case, private companies may operate landfills such as Enviroserv 
which operates Holfontein, Aloes, Vissershok, Shongweni and Chloorkop landfills. 
Holfontein landfill is the largest of its kind in Southern Africa. All were designed by top 
civil engineers to handle all types of liquid and solid waste. In specific cases used oil 
would either be encapsulated in concrete or remediated when mixed with soil. Most of 
the operation at these landfills are based on a fee per tonne of waste handled in the 
landfill. For the privately owned landfills, the environmental damage liability insurance 
covers up to 30 years for after-closure care. By means of this liability insurance it would 
appear that Superfund legislation is taking root in policy development in South Africa. The 
implications of which are managing environmental risks well after operations have seized, 
ensuring environmental sustainability. In this regard South Africa might be better off as it 
is already managing future liability through policy application. The National Environmental 
Management Act 107 of 1998 (section 28), National Water Act 36 of 1998 (section 19) 
and the National Environmental Management: Waste Act 59 of 2008 all has built in 
environmental liability clauses.
concLusIon
The body of scholarship contained in the writings around political ecology and 
environmental sustainability have enabled an understanding in this thesis of the 
particularities of practice and in defining the role-players involved in waste management 
in Africa. In particular, with regard to the disposal and management of used oil, in showing 
the variations in practice and of how these role-players act based on their resources, 
activities and capabilities. In addition it provides an intellectual framework for better 
understanding of organizational and internal operations and linkages in regard to used 
oil management in the counties studied. The waste hierarchy frames waste priorities 
effectively and is an excellent guideline to develop waste policies. Consequently these 
theories and writings have been a helpful in providing an understanding of used oil 
management and how role- players battle to provide the best waste management 
services, but also how they relate with other role-players such as the governments and 
oil companies. As there has been a persistent increase in waste generation of used 
oil, this has resulted in African countries facing an uphill battle in sustaining waste 
management practices required by policy. Technology transfer may help but should 
be tailored according to the local conditions. There is a clear need for more pro-active 
waste management approaches, however the dilemma of many national development 
priorities against environmental concerns appears to be a stumbling block to achieving 
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in sustainable waste management. Part II of this thesis will theorise and explore in 
greater depth the disconnects and relationships between notions of ‘practice, policy and 
prospects’, in Chapters 3-5. To start with, Chapter 3 will describe, analyse and synthesise 
the complexities associated with challenges presented in practice in the petroleum industry 
in Africa relative to development needs and inefficient waste management regimes across 
the 4 study areas.
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oil sPill
Selected photographs by Bruce Vrede and Eulalia Bambamba 
Tete, Mozambique November 2014. 
Throughout my research towards this thesis, I have been working and along the way 
adding to my archive of practice, making me reflect continuously on practice and theory. 
Tete is the capital city of Tete Province in Mozambique, located on the Zambezi River. In 
the final stages of writing this thesis I was called out to assess a fire in a storage unit that 
caught alight. These photographs, taken by me and one of the site managers show the 
work we do and how we compose a ‘sequence report’ recording the history of the event for 
formal report purposes to MICOA.
When considered as archival they reveal other things beyond the record of events. These 
photos show in part what happened but they do not capture the experience entirely: the 
heat, the smell, the intense smoke and the sense of danger. Clean up is always partial in 
some senses, with contamination, leading to destruction, and the attempt to the best in the 
aftermath of the ‘clean up’.
timElinE and Background
The fire broke out on Sunday morning, I was on the scene the next morning, having flown 
out of Cape Town to respond to the emergency by coordinating efforts to manage the oil 
spill (clean up, and remediation).
A fire broke out in a lubricants storage warehouse situated in Mozambique, Tete. A 
series of failed attempts to respond to the fire resulted in the complete burn-down of the 
warehouse and the fire spreading to 3 neighbouring warehouses. The consequential loss 
and impact to environment as a result of the fire incident was significant as oil drums 
disintegrated under severe heat and spilled into the environment as is evident of the 
photographs contained in this photographic essay. 
Oil and water runoff from firefighting ran down the channel in front of the warehouse and 
the paved driveway. The fire water runoff, on the paved driveway, collects in a cut off 
drain and was channelled into the storm water drain at the boundary of the premise. The 
fire water then left the site and travelled approximately 150m down the artificially created 
storm water system and stopped at a high point in the system. This system is very dry 
as the daily temperatures are in the low 40 degree range. The system only drains storm 
water from the site during the rainy season from December to January. The geology of this 
artificial system was observed to be sandstone type rock for the first 70m and an extremely 
hard clay layer for the rest of the system, which was impacted. This was later confirmed by 
the digging of two test pits to a depth of 1.5m below the surface level. One in the impacted 
area and one approximately 10m further downstream. 
At the depth of 1.5m the digging was stopped due to the hardness of the clay. There was 
loose sand that had accumulated in the system to a depth of approximately 15cm, which 
was contaminated with oil.
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EnvironmEntal risks and imPacts
receptor impact comments risk Potential risk
Storm water 
channel
Oil and oil 
stains on 
the concrete 
walls
The oil will be removed 
and the stains washed
Low Low – Unless rain 
is received, which 
will result in runoff 
into the already 
contaminated 
system. The system 
is dammed off to 
prevent any further 
contamination
Storm water 
system 
outside 
boundary
Oil 
contaminated 
soil and small 
pockets of oil
The clean-up high 
priority and will be 
addressed as soon 
as possible with the 
deadline date of 11 
November 2014
High
Groundwater Unknown 
Impacts
Due to the clay layer, 
it is highly unlikely 
that any ground water 
contamination resulted 
from the fire water 
runoff. There is no 
borehole use within 
the area as water is 
supplied by municipal 
mains
Medium Low- due to the 
depth and hardness 
of the clay layer 
(confirmed by 
the test pits) and 
extremely dry and 
hot conditions its 
highly unlikely that 
the groundwater will 
be contaminated 
as the water and oil 
was contained in a 
small localised area
Water No Impacts The Rovubwe river is 
located approximately 
3 km straight-line from 
the site, however the 
site drainage drains 
away from the river 
towards the coal pit
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receptor impact comments risk Potential risk
Soil Oil 
contaminated 
soil in the 
storm water 
system
Oil contaminated soil 
will be removed to 
bio-remediation pits 
from the storm water 
system. Also soil was 
used to soak up any 
oily pockets. This soil 
will be bio-remediated 
as well. Two bio-
remediation pits have 
been constructed and 
lined for this process
Low – however if 
the lining in the 
remediation cells 
become damaged 
there may be 
a potential for 
secondary soil 
contamination
clEan uP and rEmEdiation Plans
A spill clean-up company has been appointed to conduct the clean-up and remediation 
work following the fire. The clean-up and remediation strategy is as follows:
action completed
1 Removal the oil from the storm water 
system and area outside of the 
premises to a point where it was no 
longer able to be recovered
Nov 2014
2 Building of the bio-remediation pits for 
soil remediation
Nov 2014
3 Removal of oil contaminated sand in 
the outside storm water system, by 
mixing with clean sand and digging 
out to an initial depth of 300mm. The 
contaminated soil will be removed 
to the bio-remediation pits. If 
contamination is still present at the 
depth of 300mm a further removal 
of another 300mm will be conducted 
and so on until all contaminated soil is 
removed from the storm water system
Nov 2014
Test holes will be drilled in and around the outside storm water area to test for any ground 
water contamination.
WastE managEmEnt
There is no hazardous landfill site in Mozambique. All hazardous waste will have to be 
shipped to SA for disposal. Therefore the remediation strategy to be used was to eliminate 
the generation of any hazardous waste that could not be treated onsite.
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The recovered waste oil was collect and will be disposed of at Oasis Recycling Plant in 
Maputo who will use the oil for fuel oil.
The contaminated sand and the sand used for cleaning the residual oil will be disposed 
of in the bioremediation pits, where it will be treated with bio-enzymes and fertilizers to 
stimulate the process.
conclusion
After 5 days working in heat in the excess of 40 degrees with clean-up crews, the oil 
spilled was gradually recovered for recycling. The oil mixed with the soil in the storm water 
channel will take longer to remediate. Lessons were learnt and interventions designed 
to prevent a similar occurrence. The root cause of the warehouse fire was owing to an 
electrical short circuit. The environmental impacts were a result of the fire. Emergency 
response planning was generally poor of which waste management and in particular oil 
spill management were not identified as a risk. 
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Break out
Fire ﬁ ght
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stormwater / oil
crumpled
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cointained
clean-up man
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oil drums/ oil Bags
construction
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ground Zero
run off
 
 
 
 
PART II: PRAcTIce, PolIcy And PRosPecTs
chAPTeR 3: WAsTe PRAcTIces: besT, beTTeR 
And WoRsT
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InTRoducTIon
The previous chapter discussed the history of environmental management and the 
theories which underpin the particular practices of waste management. It highlighted 
current debates around sustainability and Political Ecology and defined these in terms of 
what is known as the ‘waste hierarchy’ theory. This chapter describes, in detail, the state 
of waste disposal and the complexities associated with oil relative to development needs 
and inefficient waste management regimes across the study areas. Following the histories 
presented in the previous chapter, it frames the life-cycle of oil and provides a case study 
overview of used oil disposal practices in the petroleum industries in South Africa, as well 
as in Namibia, Mozambique and Kenya. 
One the one hand waste management practices have their origins steeped within a 
political ecology paradigm. Bryant (1992) describes political ecology as an inquiry into “the 
political forces, conditions and ramifications of environmental change,” and may include 
the effects of environmental change on socio-economic and political relationships (Bryant, 
1992:13). This paradigm provides an understanding of the histories in the countries in 
question and why they developed in certain directions, with colonialism and civil wars 
raging in Mozambique, apartheid legacies in South Africa and Namibia, and the lasting 
effects of British colonial rule in Kenya and its associated impact on the institutional 
capacity and legislative landscapes. So often countries adopt environmental policy 
without acknowledging how it is affected by social and political factors which undermine 
their ability to address the underlying biophysical causes of perceived environmental 
problems which may even increase environmental degradation and poverty by threatening 
livelihoods. Political ecology in this context refers the politics of environmental problems 
associated with used oils. Bryant (1992:13) wrote: “the political forces, conditions and 
ramifications of environmental change,” influence the debate in political ecology which 
focuses on the social justice of environmental and resource struggles in developing 
countries, this argument is supported by Blaikie (1985), Escobar, (1995) amongst others. 
As Peet and Watts quoted by Forsyth (2003) note, that political ecology in the developing 
world has reflected the belief that injustices are being committed against both local 
peoples, and against environmental resources as they were played out across Africa in the 
name of colonialism and forms of apartheid.
On the other hand one has the best practice principals of waste oil being driven by 
industrial ecology principals. These principals of industrial ecology seem have been 
absorbed into policy in developed regions such as the European Union (EU) and the 
United States of America (USA). The European Commission Report on Science for 
Environment Policy (2012) argues that the main driver for industrial ecology initiatives 
is financial gain, whilst regulation plays a smaller role. The commission maintains policy 
does influence development and this tends, through initiatives such as pollution control 
and waste reduction targets rather than through direct regulation, to enforce or encourage 
industrial ecology. It would appear these drivers for economic benefit still lack traction in 
Africa as discussed more fully in Chapters 4 and 5 of this thesis.
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The PeTRoleum IndusTRy: besT PRAcTIce’ In used oIl 
mAnAgemenT
The concept of ‘best practice’ discussed previously is central to the thinking in this chapter 
around forms of practice. While much of the material used in this chapter is drawn from 
my work in the field sites in the countries considered reveal shocking forms of ‘worst 
practice’, my argument returns to considerations of ‘best’ and ‘better practice’ which are 
then synthesised in Chapter 5 around the idea of prospects. The petroleum industry 
includes the practices and processes of exploration, extraction, refining, transporting (oil 
tankers and pipelines), and marketing petroleum products. As the main industry focussed 
on in this study, it produces the largest volume products of the industry: fuel, oil and petrol. 
Petroleum (oil) is also the raw material used in pharmaceuticals, solvents, fertilizers, 
pesticides, and plastics. The industry is divided into two major components known 
as: upstream and downstream industries. Upstream industry refers to the exploration 
and production of crude oil while Downstream refers to the refining, transportation and 
marketing of end-user products.
The idea of ‘best practice’ within the used oil sector has its roots within political ecology 
principals, such as pollution prevention, cleaner production, reuse and recycling according 
to Wang et al (2004). Wang et al refer to these principals as ‘Design for the Environment’. 
Essentially this is a systematic approach to manage environmental implications throughout 
the lifecycle of an oil or lubricant. In an oil marketing environment this would include 
matters such as packaging, transportation, storage, consumer use, recycling and disposal. 
Design for the Environment is leading the way in understanding and developing good 
practice within the oil industry. Sometimes these good practices are driven by policy or 
absorbed into environmental and waste policy in order to minimize forms of liability and the 
term ‘best practice’ might well be better phrased in the intention towards ‘better practice’. 
For a consideration of the detail of Environmental and Waste Policy, see Chapter 4).
As I have discussed in Chapter 2, issues around environmental liability such as the 
Superfund and Polluter Pays legislation can be contextualised through political ecology 
principles which provide a holistic approach, as these take into consideration the full life-
cycle of used oil, and minimising liability risk. Product life-cycle management allows for 
improved practices of used oil. Thinking of the industrial ecology paradigm through product 
life-cycle, one moves from the notion of ‘conquering’ nature to ‘cooperating ‘with it (Tibbs, 
1991). Tibbs calls for industrial ecology to apply disciplines such as ecology, engineering, 
economics and public policy (Tibbs, 1991:5). The latter, will be discussed under 
Environmental and Waste Policy in Chapter 4. Tibbs (1991:19) states: “The benefit offered 
by industrial ecology is that it provides a coherent framework for shaping and testing 
strategic thinking about the entire spectrum of environmental issues confronting industry”.
The Oxford Dictionary defines best practice as a “commercial or professional procedures 
that are accepted or prescribed as being correct or most effective” (Oxford English 
dictionary). Essentially, best practice is a method that has consistently shown results 
superior to those achieved with other means, and that is used as a benchmark. In addition, 
a “best” practice can evolve to become better as improvements are discovered. 
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Below is a description of best practice related to used oil management in the oil industry, 
including variously: a standard way of doing things that multiple countries and oil 
companies and individuals can use to store; and the handling and disposal of used oil. 
Used oil possesses hazardous properties and thus should be managed accordingly to 
prevent impact to the environment and human health. As such it requires appropriate 
management, in practice, throughout its life-cycle so as to minimise adverse effects. 
Typically, in practice, information relating to hazards and safety precautions appropriate 
for any type of oil should be provided in the Safety Data Sheet (SDS) – See Annexure 1. A 
SDS is the documented method of transferring essential information from the supplier of a 
hazardous substance to the recipient of that substance (Engen, Used Oil Standard, 2014). 
Typically good waste management practices for used oil would include good storage 
practices. Generators of used oil should store hazardous wastes in containers on-site for 
no longer than 3 months before it should be shipped for treatment. Whilst in storage during 
this time, containers should be labelled as Used Oil, containers and tanks should be kept 
in good condition and stored in permitted regulated hazardous waste storage containers 
in secure, ‘bunded’ a wall surrounding an fuel tank, to prevent spillage into soil and 
groundwater) areas where a wall surrounding the fuel tank to contain spills is considered 
best practice in industry, as illustrated below (Engen, Used Oil Standard, 2014). 
This photo was taken in Douala, Cameroon of oil recycling plant. In the picture there are 
6 x 20 000 litre tanks in a bunded (low wall around tanks) area. The piping is in good 
condition, this includes bunded areas, storage areas and drains. Tanks were labelled and 
appeared to be in fair condition. There was no apparent leakage. Housekeeping of this 
figure 1. used oil storage in Tanks within bunded Area (Vrede, 2006). 
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facility is good as there are no significant oil stains on the surface of the cement. Good 
housekeeping with minimum oil spills instils confidence in this facility. This is an example of 
good practice.
As an example, the oil industry best practice is to separate different hazardous waste 
streams into different containers which are dated and labelled. Containers should be 
stored in bunded areas which are linked to an oil water separator in order to manage 
minor spills and drips from the waste area. Typical waste streams at retail service stations 
include, (used oil/lube containers, used oil absorbents, tyres, aerosol cans, oil water 
separator sludge, chemicals, filters, used motor oil, florescent bulbs, batteries, cooking 
oil). However waste transporters contracted by municipalities collect these hazardous 
waste streams and dump them all together into the waste transporter truck to be disposed 
at a local dumpsite. Again this points to a poor recycling culture of hazardous wastes as 
is evident per my numerous audits I have under taken in Kenya, Namibia, Mozambique 
and South Africa of waste sites and also of petrol service stations and bulk depots. All 
effort of implementing (training staff on company waste management, purchasing proper 
containers to disposed waste, labels and developing waste manifests) often comes to 
nothing. This makes my job difficult. Some municipalities require one to separate waste as 
per their by laws (Windhoek, Nairobi, Maputo and varies metros in South Africa). 
Further best practice includes oil characterization as it is advisable to differentiate 
between kinds of oil which should not be mixed. Once used oil is generated, it should 
be characterised, before waste is placed in a container. Waste characterisation can be 
done by either: sampling and analysing the waste, or identifying the waste based on 
process knowledge – this is based on the principle that if you know the constituents in 
the process therefore you can use that knowledge to determine if the resulting waste 
has characteristics that could make the waste hazardous (Engen, waste Oil procedure, 
2010). In my role as an Environmental Specialist both and Chevron and Engen I have tried 
implementing best practice at our service stations, but making sure oil in stored in proper 
containers, stored in bunded areas and well labelled as hazardous. 
Owing to the lack of oil recyclers and proper storage areas, contractors who collect oil from 
service stations often do not follow best practice as they are often undercapitalised. This 
is concisely illustrated in the photographs from my file notes contained in the images from 
the Kampala site visit in 2006. 
The photograph to follow was taken in Kampala, Uganda. This is a temporary storage 
facility for used oil. Oil is stored here for about 3 months before it is transported to be 
incinerated at a facility on the outskirts of Kampala. This used oil was collected from 
various service stations around Kampala. Leaking drums are stored in the open in 
unbunded areas. Some drums have no lids allowing rain water into the drums, causing 
unnecessary water contamination. Because of the unbunded storage areas, oil which is 
spilled on the ground washes into storm water system and eventually into the local river 
nearby used for drinking water. Note that this was licenced by the environmental lead 
agency. Housekeeping of this site is poor. This site has poor used oil practices which as 
adverse environmental impacts. In This case waste regulations are not well defined for 
used oil storage guidance.
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In the photo above in an undercapitalised and under designed storage area in Kamala, 
used oil is stored in 210 litre drums which was collected from various retail facilities by an 
oil collector and recycler. Drums are stored in unbunded areas where some are leaking 
onto the open surface. The area received a heavy down pour just before this photo was 
taken. Most of the rain water mixed with oil on the surface and fl owed down the driveway 
into storm water drainage system. This storage facility was licenced to operate (store used 
oil) by the lead environmental agent. In this case there was a clear disconnect as industry 
best practice around storage and handling of used oil had been breached and the fact that 
this omission had not been internalised into policy regulations. Even though the facility is 
licenced it does not comply with most oil company standards and this exposes risk from 
the ever-present question of environmental liability in terms of storm water contamination.
In the fi rst instance, I believe that it is important that the basics be managed properly. As 
I argue more extensively in Chapter 5, that it is for this reason that the basics such bund 
design, oil storage and handling should be defi ned in policy. Further to this is the issue of 
runoff water and its management. Ideally contaminated water should only be allowed to 
drain into a gravity oil water separator (illustrated below), and then be released into the 
sewer or storm water system. In South Africa and Namibia a permit is required to release 
from an oil water separator into storm water, while in the other countries this is not the 
case. And in South Africa, Namibia and Kenya water samples must be tested on a regular 
basis when released into storm water. In some cases policy requirement basics are 
specifi ed under differing environmental or water policies. 
figure 2. used oil storage Area Kampala, uganda (Vrede, 2006). 
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This is a picture of an oil water separator of a depot in Kuala Lumpur in Malaysia. 
According to the American Petroleum Institute (API) an oil-water separator is “a device 
designed to separate gross amounts of oil and suspended solids from the wastewater 
effl uents of oil refi neries, petrochemical plants, depot, service station, warehouses and 
other industrial sources” (API, 2014).
This photograph was taken of a sugar plantation on the fringes of the city of Kampala, 
Uganda. Used oil from the temporary storage facility in Figure 2 is brought here to be used 
as fuel oil for the furnace seen in the background. Kampala has limited options for the 
disposal of used oil thus such facilities are used. Note the poor condition of tank (rusted). 
The cradle (stand) is in poor condition and the tank is not located within a bunded area, 
i.e. there is no spill containment. Should the tank rupture or the cradle crack and give way, 
30000 litres of used oil will leach into the ground water in this soil rich agricultural land. 
This is a disaster waiting to happen and a typical example of poor practice.
figure 3. oil water separator (engen, 2012), Kuala lumpur, malaysia. 
figure 4. sugar Plantation furnace (b. Vrede, 2006), Kampala, uganda.
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In the Kampala case, where no facilities were available in the city, oil was actually being 
transported from this storage facility, to be taken to be burned in a furnace at a sugar 
plantation in the countryside. This extreme lack of adequate facilities resulted in the 
convoluted, risky and dangerous transportation for storage purposes. The oil is stored in a 
tank on the sugar plantation as seen in the picture below (30 000l capacity). Note that the 
tank is unbunded, allowing for possible leaking specifically during transfer operations. The 
result will be seepage into groundwater and potentially affect the nearby farm lands. This 
is generally considered poor waste oil practices as exposure to the natural environment, 
water, soil and air remain high. Burning fuel in furnaces is transferring pollution into the 
air. From a liability perspective, while this might be less risky for polluters as the air has no 
property rights attached to it, this is not the case for soil and groundwater risks.
As an example of best practice I have briefly highlighted how the European Union 
manages used oil. Here policy regulation is very clear on how used oil is managed, 
in particular how oil should be stored to prevent environmental and health impacts. 
In Europe waste oils are governed by the Waste Framework Directive 2008/98/EC, 
especially by Article 21, which stipulates that necessary measures to ensure that: waste 
oils are collected separately, where this is technically feasible; waste oils are treated in 
accordance with waste hierarchy principles; and while protecting the environment and 
human health; and where this is technically feasible and economically viable, waste oils of 
different characteristics are not mixed, nor are waste oils mixed with other kinds of waste 
or substances, if such mixing impedes their treatment (EU, Waste Framework Directive 
2008/98/EC, especially by Article 21).
Other areas of best practice to be considered in policy formulations are where consumers, 
garages, and do-it-yourselvers are obliged to participate in used oil management, by 
not dumping these liquids but by handing them to authorised collectors who will ensure 
their adequate recovery. In France, for example, subsidies are paid to collectors of 
managed used oils. The subsidy to collectors is based on the price paid to collectors by 
their customers which similar to the ROSE Foundation model in South Africa. Currently 
the French government promotes material recycling of used oil into materials which can 
only be manufactured from hydrocarbons. This includes further re-refining and increased 
emphasis on use as feedstock for conventional refineries, producing either fuel or lubricant 
base oil. 
In the USA for example, the Dept. of Energy estimates that of the 2831488 million litres of 
recycled used oil each year, 83% is burned, while 17% is re-refined into new lubricating 
oil (Arner, 2012). Arner (2012) states that most used oil in the USA is burned for fuel in 
small space heaters, asphalt plants, industrial kilns, boilers and furnaces. He estimates 
that, 416395 million litres of used oil is burned as fuel in 75,000 small used oil space 
heaters nationwide. Burning used oil is not considered best practice as it has serious 
environmental concern. Furthermore, energy questions with regard to combustion of used 
motor oils in space heaters also raises serious concerns, according to Arner (2012). 
To improve policy formulation it is important that best practices across the globe are 
studied and lessons learnt from the challenges presented by poor practices. The lessons 
should be built into policy where it is fit for purpose and to meet country conditions. 
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The storage and handling of used oil might sound like a given, but standards should 
be provided in policy. Best practice also includes considering models such as the Rose 
Foundation’s model and perhaps punitive measures such as the application of subsidies 
or taxes to assist in improving the used oil management landscape in the case studies 
discussed.
The PeTRoleum IndusTRy And The PRAcTIces of WAsTe 
dIsPosAl In AfRIcA 
The next section of this chapter provides an overview of how oil is formed, refi ned, 
transported and stored. In order to contextualise histories of practice on the continent, an 
understanding of the origins and characteristics provided me with a better understanding 
as to the environmental and health impacts of oil. 
Crude oil is a fossil fuel and formed over millions of years from the remains of ‘fossils’, 
such as tiny aquatic plants and animals. “Over time, these organisms died and sank to the 
seabed, being covered with sand and mud and eventually turning into sedimentary rock”, 
(Oxford-Princeton, 2009). “This process repeated itself with numerous layers becoming 
more and more compressed over time. Increased pressure and heat from the weight of the 
layers caused a partial distillation of the organic remnants, transforming ancient fossils into 
crude oil and natural gas. The formation of crude oil is thus a function of organic material, 
pressure, heat and time” according to Oxford-Princeton, Report (2009). 
According to SJVgeology (accessed June 2014), “several geologic elements are 
necessary for oil and gas to accumulate in suffi cient quantities to create a pool large 
enough to be worth producing. These elements include an organic-rich source rock to 
generate the oil or gas, a porous reservoir rock to store the petroleum in, and some sort 
of trap to prevent the oil and gas from leaking away. Traps generally exist in predictable 
places - such as at the tops of anticlines, next to faults, in the updip pinchouts of 
sandstone beds, or beneath unconformities” as illustrated in Figure 5 below (http://
sjvgeology.org/oil/exploration.html).
figure 5. Petroleum geology (http://sjvgeology.org/oil/exploration.html), accessed, 
June, 2014.
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Because of this process (as illustrated above) crude oil is only found in certain areas 
on the earth’s crust. The Middle East’s geology is most suited for the formation of crude 
according to Deffeyes, 2005. The main compounds found in crude are carbon (typically 84-
87%) and hydrogen (typically 11-14%). There are four main types of hydrocarbons found in 
petroleum (Oxford- Princeton, 2009:10): These include, paraffins, olefins, napthenes and 
aromatics. Other elements found in varying degrees are sulphur, nitrogen, oxygen, salts 
and metals like nickel, vanadium and iron (Oxford-Princeton, 2009:6).
Table 1. Provides a summary of the most important crude characteristics:
gravity API = >36 Light Crude API = <30 Heavy crude
Viscosity Low viscosity High Viscosity – oil do not flow
Pour Point Low – low temperature required for oil to flow
High – High Temperature required 
for oil to flow
sulphur content Sweet + <0.5% sulphur Sour + >2% Sulphur
source: Adopted from oxford-Princeton, (2009:17)
Refining is the process of breaking down crude oil into desired products. As indicated 
above, oil consists of hydrocarbons, and each hydrocarbon has its own boiling point. 
Oxford Princeton (2009:55) provides an excellent definition of the working of an oil refinery: 
“An oil refinery separates crude oil into its various fractions, converts those fractions into 
distinct components, and finally blends those components into finished products”. 
A refinery would use a distillation process to purify the oil. To this end refineries perform 
three basic steps, according to Swart (2011). These 3 steps include the separating 
hydrocarbons e.g. changing the structure of hydrocarbons, removing impurities, and 
blending to produce desired products.
In Africa, a major factor in practice is the transportation of oil. Oil is transported to 
processing facilities such as refineries and from there to end users, by pipeline, tanker/
barge, truck, and rail. A pipeline is the least expensive means of transportation and is most 
suited to move product across long distances. Internationally, tankers and barges are also 
employed for longer-distance international routes. Rail and truck on the other hand is used 
for longer distances but are most cost-effective for shorter routes (Trench, 2001).
In Namibia TransNamib is the railway parastatal responsible for transporting oil to the vast 
in land parts of the country. Similarly, Kenya Railways a state corporation takes on this 
responsibility in Kenya and in South Africa this service is delivered by Transnet, a state 
owned Company. Mozambique, the Ports and Railways parastatal authority oversees 
the railway system of Mozambique and its connected ports. Each of these government 
entities plays a significant role to transportation of oil to inland provinces. Pipelines and 
road transport also plays a significant means of moving oil from coastal harbours to inland 
storage facilities, each with its own environmental and safety risks.
Storage facilities of bulk fuels are located at terminals throughout the oil distribution 
systems. These facilities are most often located near refining and processing facilities and 
are connected to pipeline systems to facilitate shipment when product demand must be 
met (Trench, 2001). Lastly the marketing sector reaches consumers through products such 
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as petrol, kerosene, jet fuel, diesel oil, heating oil, fuel oils, lubricants, waxes, asphalt, 
natural gas, and liquefied petroleum gas (LPG) as well as hundreds of petrochemicals. 
The sector includes petrol stations selling diesel, petrol, lubricants and engine oils. A great 
number of these petrol stations also have a lubricants bays where motor oil is replaced 
and used oil is generated in vast volumes. 
The variety of practices that go into the supply, usage and disposal of oil once it is used 
are complex and numerous in the life-cycle of oil in the petroleum industry. Much can go 
wrong if standards and procedures are not carefully followed, regulated and checked. This 
presents particular risks as there is the potential for mistakes at each stage of the process. 
enVIRonmenTAl ImPAcTs of PooR oIl PRAcTIces
It is well known that petroleum industry operations have been responsible for water 
pollution through by-products of refining and oil spills, especially in Africa. The industry 
produces many hazardous effects through the release of greenhouse gases, nitrogen 
oxides, sulphur dioxide, volatile organic compounds and heavy metals. Fuel oil is a fraction 
of the extraction obtained from petroleum distillation, either as a distillate or a residue. Fuel 
oil is made of long hydrocarbon chains, particularly alkanes, cycloalkanes and aromatics. 
A significant impact associated with this industry is that of waste oil which is discussed in 
detail this thesis. Once oil becomes contaminated it becomes unsuitable for its original 
purpose due to the presence of impurities or through a loss of original properties. Oils 
that are off-specification typically contain: Arsenic 5 ppm, Cadmium 2 ppm, Chromium 10 
ppm, Lead 100 ppm, Flash point 38°C, minimum (i.e., fp must be greater than 38°C), Total 
Halogens >4,000 ppm (www.epa.gov). All of these have potentially negatice environmental 
impacts is not managed properly.
Even in other sectors, such as in the electrical supply business, a small amount of 
electricity is produced by diesel. It is often used as a backup fuel for peaking power plants 
o which Eskom (Eskom is a South African electricity public utility) has two in Cape Town, 
at the Ankerlig and Acacia peaking generation stations and further afield at Port Rex in 
Port Elizabeth. Petroleum is a non-renewable natural resource which, inevitably, will face 
depletion. Yet for the foreseeable future it is here to stay, and as such requires urgent 
attention to be paid to questions of good practice. 
Yet, a study conducted by BP in 2007 listed proven reserves in the Middle East at 79.5 
years, Latin America at 41.2 years and North America at only 12 years. The peak theory, 
which introduced the concept of peak oil and suggests peak oil might be reached as early 
as 2020 where it is predicted that economic sectors would have adapted to this crises 
(Nick et al, 2010). Despite the predictions that we are reaching this seemingly imminent 
point quickly, the far-reaching impacts of current practice will remain around for longer, as 
will their impacts on the environments in which poor practice is taking place. 
At this juncture, environmental Issues facing industry, and in particular the oil industry 
are no longer focused solely on toxic impacts, but also on the unintended effects on 
the global environment, such global warming and ozone depletion. The driver of the 
global environmental crises as argued by Tibbs (1991) is industrialization which means 
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“significant industrial change will be unavoidable if society is to eliminate the root causes 
of environmental damage”. It is for this reason that the concept of industrial ecology 
appears to be the best approach which might offer a much needed conceptual framework 
to address and mitigate environmental damage. The petroleum industry’s flows of metals 
such as lead, cadmium, mercury, nickel and vanadium are considered larger than natural 
flows, and in the case of lead, 18 times greater, according to Tibbs. Patel (1992) describes 
industrial ecology as a “cradle-to-grave production philosophy, except that in an ideal 
circumstance there is no grave.” In the case of oil, impacts of used oil are discussed in the 
subsections that follow more detail (Patel C, 1992). 
a) Impact of Waste oils on health and environment
The contaminants in waste oil have excessive environmental and health impacts according 
to the UNEP (2012). Degraded additives, contaminants, and by-products of degradation 
render used oil more toxic and harmful to health and environment than virgin base oils, 
according this this report. As the UNEP (2012) Report suggests, oil concentrations, as low 
as 1 ppm, can contaminate drinking water. Harmful impacts for humans, animals and birds 
include toxic contamination, destruction of food resources and habitats. Oil vapours are 
considered toxic for some species and may damage their central nervous systems, lungs, 
and liver. 
The report states that should oil be ingested it may adversely impact intestinal tracts. In 
animals, oil reduces the insulating capacity of furs and water repellency of feathers which 
places some at the risk of freezing or drowning to death (UNEP, 2012). Used oils contain 
heavy metals that contribute to chronic hazards including carcinogenicity, and exposure 
to these by, in particular poor people who draw water from rivers, is especially risky. 
Used engine oil enters aquatic ecosystems through water runoff caused by the improper 
disposal of used motor oil which is a significant source of its entry into polluting a water 
system (UNEP, 2012), be this in urban or rural areas. 
The oil spilled on soil migrates downward into groundwater and spreads laterally due to 
capillary forces and soil heterogeneity according the UNEP (2012). According to UNEP 
(2012) “Even uncontrolled burning of used oil leads to emissions of metals and polycyclic 
aromatic hydrocarbons that are generally adsorbed by air-borne particulate matter which 
finally gets deposited in soil and water. Under controlled combustion conditions, e.g. 
in commercial incinerators, most organic compounds are destroyed but metals are still 
emitted, which come out as residues of burning, in the form of ash”. Hydrocarbons from 
oil can move to atmosphere or settle through water to bottom sediments, where they 
may persist for years. Polycyclic Aromatic Hydrocarbons (PAHs), heavy metals, additives 
and antioxidants, trace levels of chlorinated solvents, and Polychlorinated biphenyls 
(PCBs) have been detected in used engine oil according to the UNEP (2012) Report 
Compendium on Recycling and Destruction Technologies for Used Oils. This compendium 
was developed by the United Nations Environmental Program in order to assist national 
and local governments, especially in developing countries, in assessing and selecting 
appropriate technologies for the recycling and/or destruction of used oils.
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b) general hazard/Toxicity
“New motor oil contains fresh and lighter hydrocarbons that would be more of a concern 
for short-term (acute) toxicity to aquatic organisms, whereas used motor oil contains more 
metals and heavy (PAHs) that would contribute to chronic (long-term) hazards including 
carcinogenicity” according the UNEP (2012). Typically is may include Lead Chromium, 
Barium, and Arsenic. 
Used motor oil typically has much higher concentrations of polycyclic aromatic 
hydrocarbons (PAHs) than new motor oil. Aromatics are considered to be the most toxic 
component of petroleum products (UNEP, 2012). 
The UNEP, 2012 reports that the “Chronic effects of naphthalene, a constituent in used 
motor oil, include changes in the liver and harmful effects on the kidneys, heart, lungs, 
and nervous system. Due to their relative persistence and potential for various chronic 
effects (like carcinogenicity), PAHs (particularly the alkyl PAHs) can contribute to long term 
(chronic) hazards. PAHs in used motor oil occur in complex mixtures rather than alone”. 
The main constituents of used oils are the base oil, degraded additives, metallic 
debris, oxidation products and carbon soot. Additives are used to impart performance 
characteristics to the lubricants thee would include antioxidants, detergents, anti-wear 
elements, metal deactivators, corrosion inhibitors, rust inhibitors, friction modifiers, 
extreme pressure withstanding elements, anti-foaming agents, viscosity index improvers, 
demulsifying/emulsifying agents, complexing agent (in case of greases) and stickiness 
improver (UNEP, 2012).
During their use, these additives lose their characteristics rendering the lube oil non usable 
for lubricating purpose, thereby generating used oil. During use, lubricating oils and the 
metal processing oils pick up fractions of various metals as a result of the wearing out of 
components. Some examples of these are Carbon residue, Chlorine, Sulfur, Zinc, Calcium, 
Barium, Phosphorus, Lead, Aluminum, Iron, Chromium, Molybdenum, Nickel and Arsenic. 
The intensity of these elements depends purely on the application to which the particular 
oil is put to (UNEP, 2012). Yet, even in low amounts these are harmful and toxic when 
exposed to people and the environment. 
c) cars and oil
Surak, (2014) describes the automobile as a “symbolic and a physical embodiment of key 
concepts of modernity: individuality, freedom, production, and mobility”. Surak refers to 
the auto industry as the embodiment of ideas of production related to consumption and to 
consumer culture. The entrepreneur John D. Rockefeller built his fortune selling kerosene. 
However in 1879, Thomas Edison invented the incandescent light bulb, and oil demand 
dropped. 
By then, Rockefeller’s Standard Oil Company hit major oil finds in the USA. A new market 
had to be found, and fast (Shah, 2008). According to Shah, cars were hardly popular 
when they first appeared on the scene. The New York Times of 1899 wrote: “There is 
something uncanny about these new-fangled vehicles, cars were regarded as ugly and 
indecent, but also inefficient compared to the trains and bicycles”. Unlike coal-powered 
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trains and people-powered bicycles, cars needed oil, and only oil, to run. Within a decade 
of the invention of the internal combustion engine, gasoline sales had surpassed kerosene 
(Shah, 2008). Oil companies responded and successfully lobbied the government to build 
a massive network of smooth roads and highways for gasoline-burning automobiles. 
The new roads sent American society developing faster than ever and by 1955, Americans 
owned 50 million cars. This soon spread to the rest of the world and indeed Africa where 
economies were becoming reliant on oil to assist in rapid modernisation and development. 
Since the 1950s oil has been discovered across the world as well as in Africa, where 
newer discoveries of oil and gas, include: Mozambique, Tanzania, Kenya, Uganda and 
Ghana. According to data from the a KPMG Report (2013), 16 of the 54 countries in 
Africa are exporters of oil, namely Nigeria, Angola, Libya, Algeria, Sudan, South Sudan, 
Equatorial Guinea, Congo (Brazzaville), Gabon, Chad, Egypt, Tunisia, Cameroon, 
Ivory Coast, Democratic Republic of Congo (DRC), and Mauritania. This thriving newer 
aspect to the industry on the continent has also presented new challenges in practice as 
technologies, plants and other infrastructure for extraction has begun to form part of the 
landscape of industrial activity in these countries. 
In 2010 there are roughly 10 000 million motor vehicles on South Africa roads (eNaTIS, 
2010), 300, 092 in Kenya (UNEP, 2013), Namibia 275 500 (NaTIS, 2013) and Mozambique 
487,000 (Automotivefleet, 2014). There are thus large volumes of used oil generated 
in these countries just based on the official statistics from the vehicle industry. These 
statistics do not include the industrial, marine or power sectors of the economy which also 
generate used oil and lubricants. Generally used oils are generated in service stations, 
garages, new car dealer showrooms, other retail establishments, and automotive fleet 
service areas. This oil consists primarily of crankcase oil, waste transmission fluids, gear 
lubricants, hydraulic oils, and minor amounts of solvents, which are normally flammable 
and contain toxic ingredients according UNEP (2012). The automobile industry represents 
the largest source of used oil globally according to the UNEP (2012). In the US alone it is 
estimated that 80% of Do-it-Yourself (DIY) used oil is improperly disposed. In fact annually 
1317323 million litres of used oil finds its way to the environment, much of this in Africa.
Beyond the automotive sector, in the industrial sector used oils (lubricating and non-
lubricating) include turbine oil, gas engine oils, refrigeration oils, heat transfer oils, 
compressor oils, hydraulic oils and metal cutting oils which are generated (UNEP, 2012). 
In the marine sector ocean-going ships and vessels use large quantities of lubricating 
oils and greases (UNEP, 2012) and are equipped with collection tanks to retain waste oil, 
and spent lubrication greases, all of which require careful procedures to remain in proper 
operation. In the power sector, transformers are used for power generation, transmission 
and distribution which all generate used oil. The majority of the transformers use oil as an 
internal coolant which provides insulation against arcing (UNEP, 2012). The diagram below 
outlines the multiple facilities generating used oil.
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Table 2. facilities generating used oil (uneP, 2012): 
fAcIlITIes geneRATIng used oIl
Automotive Tractor Aviation marine other engines Industrial
Power 
Plants
Engine Oils
Universal 
Tracttor 
Transmission 
Oil 
Gas Turbine 
Engine Oils
Crosshead 
Cylinder Oils
2 Stroke 
Engines Oils
Hydraulic 
Oils
DG Sets 
Power
Automatic 
Transmission 
Fluid
Super Tractor 
Oil Universal
Piston 
Engine Oils
Crosshead 
Crankcase 
Oils
4 Stroke 
Engines Olis
Air 
Compressor 
Oils
Gearbox 
Fluids
Trunk Piston 
Engine Oils
Gas 
Compressor 
Oils
Brake Fluids
Stern Tube 
Lubricants
Gear Oils
Hydraulic 
Fluids
Refrigerator 
Compressor
Bearing and 
Circulating
Steam and 
Gas Turbine
The draft flowchart above from UNEP shows the facilities where used oil is generated. This 
is industry wide, from the automobile, tractor, aviation, marine and power plants industries. 
It also provides a further breakdown of equipment and engines using lubricant oils.
Worldwide production according to the UNEP (2012) of lubricating oil for 2003 was 
estimated at 41.1 MMT. The table, Table 2, below shows the approximate breakdown by 
region. The demand projections for the period 2015 are almost the same as those for the 
2003 according to United Nations Environment Program report of 2012. 
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Table 3. Worldwide Production of oil for 2003 (uneP, 2012)
Region estimated lubricant market, 2003 million metric Tons
North America 8.9
Central and South America 3.2
Western Europe 5.1
Central/Eastern Europe 4.9
Near/Middle East 2.0
Africa 1.8
Asia Pacifi c 11.2
Total 41.1
Figure 6 shows pattern of the consumption of various types of oils and lubricants. The bulk 
of lubricant is sold to the industrial equipment sector.
Table 4 shows an overview of the components of waste oil. Individually these components 
has signifi cant impact of soil and ground water resources and the main reason oil is 
defi ned as hazardous in terms the Basel convention and in particular (South Africa, Kenya, 
Mozambique and Namibia).
figure 6. global consumption Patterns for oil (uneP, 2012)
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Table 4. hazardous components of Waste oils (uneP, 2012).
Property or test, ppm hydraulic fluid metal Working fluid engine oils
Arsenic Up to 3.26 2.0 – 21.5 <1
Barium 1.4 – 460 0.3 – 8.1 <1
Cadmium 1.4 – 10.1 1.3 – 4.8 <0.25
Chromium 1.0 – 1.6 1.0 – 5.4 <1
Lead 1.0 – 7.0 1.0 – 6033 1.0
Benzene ND <5 <5
Trichloroethylene ND <5 <5
Perchloroethylene ND <5 <5
Trichloroethane ND <5 <5
Tetrachloroethane ND <5 <5
Benzo[b]fluoranthene <5 6 <5
Benzo[k]fluoranthene <5 <5 <6
Benzo[a]pyrene <5 <5 <5
PCBs ND ND ND
nd: not detected
cAse sTudIes
The next section provides description of on practices as they have been developed in the 
petroleum industry in the different countries. While the particular histories of each country 
has influenced waste practices and in particular used oil practices argue that the more 
developed the petroleum industry is, as is the case in South Africa with the largest market 
share of oil consumption in Africa with more the refineries that other nation on the African 
continent, that this has put the country in a better position to deal with used oil even 
though there remain vast improvement opportunities for used oil practices. 
PRAcTIce In souTh AfRIcA
South Africa consumed approximately 11.3-billion litres of petrol and 9.1-billion litres 
of diesel during 2009 (SAPIA, 2014). Various companies manufacture, import and sell 
lubricants in South Africa. These include Sasol, PetroSA, Total, Caltex, Shell, Engen, BP, 
Viscol, Blendrite, Fuchs, Petromark. Data indicates that about 270,000 tonnes of new oil 
is sold per year, but the reliability of the estimate is uncertain according to Danida Report 
released in 2012. Danida operates storage terminals and distribution facilities throughout 
the country. Petroleum products are moved from refineries by pipelines, rail, sea and 
road to approximately 200 depots, 4 600 service stations and delivers to 100 000 direct 
consumers who are mostly farmers.
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South Africa only developed refining capacity in the late 1950s and is a net importer 
of oil. Oil companies have been active in South Africa since 1882 in various forms. 
Major international oil companies Caltex, Shell, Mobil and BP marketed these imported 
downstream petroleum products. “Until the commissioning in 1954 of Engen’s (Enref) 
refinery, South Africa did not have any refining facilities. Almost all petroleum product sold 
in South Africa was imported as refined product by the respective marketing companies 
who distributed this to their branded retailers and various commercial customers. After the 
commissioning of Enref refinery in Durban in 1954, three additional refineries were built 
in South Africa. The Sapref refinery in Durban jointly developed by Shell and BP and was 
commissioned in 1963. The Chevref refinery situated in Cape Town was commissioned by 
Caltex in 1966. Natref is situated in Sasolburg and was commissioned in 1971 by Sasol & 
Total (Engen, 2006).
South Africa has become a leader in the synthetic fuels industry. In 1950 the South African 
government initiated the formation of the South African Coal, Oil and Gas Corporation 
Limited, known today as Sasol Limited. Sasol was created to address the lack of 
indigenous crude oil reserves through the commercialisation of coal-to-liquids (CTL) 
technology in South Africa, and as a precaution against the increasing global sanctions 
against apartheid. By using abundant low-grade coal reserves to produce liquid fuels, the 
South African government could achieve its strategic objective of self-sufficiency in the 
production of fuel (Engen, 2006). 
South Africa has about 5000 retail service stations which changes daily as some close 
down and new ones open. The major companies in the South African Liquid Fuels industry 
are BP Southern Africa, Chevron South Africa, Engen Petroleum, PetroSA, Sasol Oil, 
Shell South Africa and Total South Africa. They operate storage terminals and distribution 
facilities throughout South Africa and market lubricants.
Owing to an established oil industry the South African government invested and taxed 
lubricants in order to subsidise the re-refining of used oil back into lubricating oil. However 
this practice of taxing and subsidization was ended in 1994. It was then that the major 
lubricant companies operating in South Africa took it upon themselves to continue 
recycling and formed the ROSE Foundation (Rose Foundation 2014). Historically, South 
Africa has a relatively well established used oil infrastructure. Most oil generated by retail 
service establishments and garages is collected and recycled. With the advent of the 
ROSE Foundation, recycling capability was further entrenched and developed. Below is 
typical recycling depot in Brackenfell, Cape Town, South Africa. The image shows tanks in 
bunded areas where used oil is stored before recycling. According to the ROSE foundation 
website (last accessed on 16 Oct 2014) an estimated R14.23 million was spent on building 
state-of-the-art depots for receiving, storing and dispatching used oil in various main cites 
in South Africa. Because of the historical oil recycling subsidies in South Africa oil, seldom 
finds its way to landfill.
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This is a photo holding tanks for used oil before it will be recycled. The tanks are in good 
condition. Tanks are located within bunded areas and have inter walkways above and 
inbetween the tanks with handrails to make tank dipping and tank inspections easier and 
safer. This would be considered good practice.
PRAcTIce In moZAmbIQue
Mozambique relies on imported fossil fuels to run its economy. The major market players 
in terms of distribution are detailed in the table below:
Table 5. mozambique market share (Petrol sales Volumes):
bP moc engen PeTRogAl PeTRomoc Pess ToTAl
15% 5% 12% 43.0% 11.0% 14.%
 (engen Report, 2013).
Mozambique has three ports for importation of fuel - Maputo, Beira and Nacala. These 
harbours provides an economic supply corridor to neighbouring landlocked countries such 
as Zimbabwe to whom petroleum products are transported over land through Mozambique 
while others include Swaziland and Malawi. The overall consumption of fossil fuels in the 
country is about 590,000 tons of oil products per year, mostly diesel. From the point of 
view of market size, this is considered to be very small. 
Hence the country’s engagement in biofuels is seen as bringing an opportunity for 
independence of the country in terms of capacity to generate energy for internal 
consumption. In fact, PETROMOC (2008) states that the local market has the capacity to 
consume 100 thousand m3 even at higher blending levels of 15-20%. 
Maputo is the capital of Mozambique and home to about 1.2 Million people. Landfi ll sites in 
Maputo are situated within the city and receive unregulated ‘cocktails’ of communal, semi-
industrial and medical waste. The disposal of waste at these landfi lls is not controlled and 
figure 7. Recycling depot brackenfell, cape Town, 
south Africa (Rose foundation, 2014). 
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this has created a large open dump area. These sites are constantly on fi re and the thick 
black smoke produced from burning tyres is clearly visible. There is an informal settlement 
on the landfi ll site as shown in fi gure 12. It has been my experience in searching for 
disposal options for used oil Mozambique that this country has limited recycling capability 
and none for used oil. According to Engen HSEQ Manager (2014) used oil is sold 
informally to local communities and is used to paint walls and fl oors of informal dwellings. 
This acts as a repellent to insects. This practice is not conducive to good health of the 
inhabitants of such dwelling nor conducive too good environmental practice. According 
the Manager of Moz Environmental Limitade, (2014) an oil spill clean–up company, oil is 
recycled by Oasis Recycling in Maputo. Big company such as Vale and Rio Tinto (both 
international mining companies) and Engen make use their facility. 
Yet for example, during my latest visit to Mozambique, in a remote place called Tete from 
2-4 November 2014 to conduct an oil spill investigation, all recovered oil from the spill was 
sent by truck to Oasis for recycling in Maputo, 1500km’s away. This comes at a great cost 
to transport. This decision was taken as exporting the oil to South Africa would have taken 
longer whereby we had to apply for permits in terms of the Basel convention. 
Even in the absence of policy guidance mining companies such and Vale (A Brazilian coal 
mining company) and Rio Tino (Headquartered in the UK, it holds mining and exploration 
licences in the Moatize Basin in the Tete province of Mozambique) much like Engen have 
made certain commitments to protect the environment in their policy statements and thus 
making an effort to take responsibility for managing used oil responsibly. Mining generates 
huge volumes of used oil owing the vast numbers of oil consuming mining equipment used 
trucks, cranes back actors, and the like as shown in fi gure 6 of this chapter.
Figure 8 below shows photographs the oil spill from my on-site inspection in Tete in 
November 2014. The worker in the photograph one the left is using full personnel 
protective equipment and was trained in fi rst aid, fi refi ghting, and oil spill clean-up. Figure 
9 shows how oil is being pumped from a storm water cannel into 10 000 litre skips to be 
transported by road to be recycled at Oasis Recycling in Maputo. 
figure 10. oil Pump into skips 
(Vrede, 2014)
figure 8. oil spill (Vrede, 2014) 
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These photographs were taken from an oil spill in the town of Tete, Mozambique. Over 
40000 litres were spilled into the environment. The clean-up crew is pumping oil into 10 
000 litre skips. This oil will be transported to an oil recycler over 15OO km away in the 
capital city of Maputo. The worker is standing in thick oil helping the pumping process 
along. The shovel in the foreground of the image of the skip is made from plastic which will 
not cause any sparks if used in this highly fl ammable environment. What cannot be seen 
are the fi re extinguishers stationed behind the emergency vehicle ready to be used in the 
event of a fi re. A risk assessment was done of the work before it commenced in order to 
mitigate against risks associated with this clean-up operation. This would be considered 
good practice for a clean-up operation.
According to Engen HSEQ Manager (2014), small of amounts of used oil also still fi nds its 
way to landfi ll, especially in urban areas like Maputo. Further away from the main centres 
in Mozambique, used oil tends to be exported to South Africa for recycling. Generally 
landfi lls in Mozambique are not engineered landfi lls. This practice of dumping oil to landfi ll 
has abject consequences to ground and surface water. Below is a snapshot (fi gure 10) of 
a typical landfi ll in Maputo. Note the informal settlement which is built there, illustrating the 
lack of security in such facilities where people have free access to site, and waste pickers 
typically live off the dangerous landfi ll which is an extremely dangerous situation as all 
kinds of wastes are disposed of here - both domestic and hazardous waste which includes 
oil fi lters and used oil.
This is a photograph of dumpsite site in Maputo, Mozambique. This dump has no access 
control with informal settlements developing on the fringes of the dumpsite. This may 
have severe health consequences for those who make a living from waste. This is not an 
engineered landfi ll. Liquids from hazardous waste may leach into the groundwater and 
affect other ecosystems. This would be considered poor waste management practice.
figure 10. maputo dumpsite, mozambique, (Rvmphotography, 2014). 
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This is an aerial view of a dumpsite in Maputo, Mozambique. Owing to the unrestricted 
access locals tend to burn waste on the dump itself, making smoke billow from the dump 
a regular feature on the city’s horizon and thereby affecting the air quality of the city of 
Maputo.
PRAcTIce In KenyA
The history of oil marketing in Kenya began in 1903 during British colonial rule. Initially 
kerosene was the main import in tins but later gasoline was imported in tins and drums. 
Royal Dutch Shell established the fi rst depot on the island of Shimanzi. The industry is 
controlled by international players such as Shell and Total, and locally established ones 
such as Kenol/Kobil and Engen. Petroleum fuels are imported in the form of crude oil 
for domestic processing. This is mainly used in the transport, commercial and industrial 
sectors (Journal of Economics and Sustainable Development, 2012). Currently Petroleum 
fuel accounts for about 28.57% of the total fi nal energy consumption (International Journal 
of Human Resource and Procurement, 2013). Kerosene as a cooking and lighting fuel is 
equally important especially for the rural and urban poor households and sometimes is 
used as a substitute instead of wood fuel.
Kenya Pipeline Company operates a pipeline system for transportation of refi ned 
petroleum products from Mombasa to Nairobi. The National Oil Corporation of Kenya, 
KPC operates 5 storage and distribution depots for conventional petroleum products, 
located in Eldoret, Kisumu, Mombasa, Nairobi and Nakuru. The petroleum processing and 
delivery are well established and consist of the Kenya Petroleum Refi nery, the pipeline 
and the storage facilities (Achieng’ and Rotich, G. 2013). The oil pipeline of 900 kilometres 
provides a network into the interior of Kenya and is owned by the government as a state 
corporation and forms a signifi cant part of the infrastructure for inland distribution. At 
the retail level, there are a number of subsidiaries to foreign based and local companies 
of varied sizes who have outlets through which petroleum products are sold directly to 
consumers. The subsidiaries of foreign oil marketing companies are by far the largest 
players in the sub-sector despite the liberalisation of the industry which allowed for the 
figure 11. An aerial view of a dumpsite in maputo, mozambique.
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entry of a more players into the market. Between Engen, Total, Shell and Oil Libya there 
are over 1052 stations operated by multinational and smaller operators. Ownership of 
retail networks are divided between Multinational (73%) National Oil Company (8%) and 
Independents (19%) (Engen, 2006).
Landfi lls in Kenya are generally uncontrolled where burning of waste occurs. The main 
dump site serving Nairobi is located at Dandora. This landfi ll covers about 26.5 ha and 
is estimated to contain some 1.3 million m3 of waste and causes a high potential risk 
to human health such as the Nairobi River which is highly polluted by wastes from the 
dumpsite. The University of Nairobi (2012) study estimated about 200 million gallons of 
used motor oil are generally disposed in the trash which ends up in landfi lls or is disposed 
into storm water or sewer drains. Nairobi has a high concentration of 452 service stations. 
According to the Nairobi study, a large number of these are informal garages which are 
situated on road reserves or river banks. Oil is directly disposed into the river, and hence 
accounts for the highest water pollution in the region. A large proportion, approximately 
55%, of used oil traded is to third parties at no costs, and the remainder is disposed of 
improperly, (Nairobi, University 2012). A total of approximately 6,000 tonnes of waste 
oils are recycled in Kenya, out of a possible total of 27,000 tonnes while some portions 
of waste oils are used as fuel and for wood preservation. According to Engen HSEQ 
Manager, Mr Muguira (2014) there is a NEMA guideline that requires used oil to only be 
disposed of by NEMA approved hazardous waste handling companies such as ECC Ltd. 
He states that some used oil ends up in local landfi lls and that some garage owners trade 
on used oil illegally on the black market. He understands used oil is sold for 40.00 (Ksh) 
or R5.00 (ZAR) a litre. The oil is sold to mechanics that reuse it or it is used as a wood 
preservative painted onto walls etc. against termites and wood beetles by people in the 
informal sector or poured in be sock pits/ soakaways. This is a covered, porous-walled 
chamber that allows water to slowly soak into the ground.
This photo was taken of an incinerator in Nairobi. This facility accepts mostly used oil 
sludge and soil. Used oil and sludge are collected from retail service stations in Nairobi 
figure 12. nairobi furnace, ecc ltd Kenya (Vrede, 2006). 
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and incinerated. Workers were not trained to handle hazardous substances, nor are they 
issued with correct personal protection equipment. The facility owner does not monitor its 
emissions and has no after burner. This site dumps its used ash on the site. This would be 
considered poor practice. 
This photograph was taken of a furnace is Mombasa. Waste streams sent to this facility 
include waste oil and sludge to be used as furnace fuel or for combustion. Housekeeping 
of site is generally poor with oil stains are clearly visible on the ground. The employee is 
wearing full personal protective equipment (boots, apron, helmet, gloves and mask) to 
protect him from the heat of the furnace and the hazardous used oil fuel.
Figure 13 and 14 were taken by me in the cities of Nairobi and Mombasa in Kenya in 
2006. The objective of my trip to Nairobi and Mombasa was to look at options for disposing 
of used oil which is generated from lubricant bays at service stations. The images above 
shows used oil being used in furnaces. I was sent to audit the furnaces where used oil 
is used fuel for combustion. This intention of the audit was to assess the management 
liability of hazardous waste by ensuring such a facilities meet minimum health and safety 
and environmental standards as well as legal requirements in Kenya. A typical audit 
would entail; A waste facility is identifi ed for use for oil recycling or disposal. Company 
protocol requires such a facility to be audited before it may be used for disposal. I would 
make an appointed by the management team/owner of facility then request that I will 
take photographs as this may be a sensitive issue. When I arrive at the facility I would, 
inspect the facility by going on a walk about and I would interview the management team 
and request supporting documentation (records and procedures) of all the answers to 
questions. After I complete the audit which can typically last about 5-6 hours, I would 
compile an audit report and complete scoring model. If the facility scores acceptably it is 
put on a “selected-for-use” global database after which a contract is signed between the oil 
company and the waste contractor whereby the contractor needs to comply with specifi c 
HSEQ conditions or recommendations from the audit report. If the facility is not “selected-
figure 13. mombasa furnace, Kenya (Vrede, 2006). 
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for-use” no waste is allowed to be disposed at this facility owing to liability concerns and 
would be put on the database for “not-selected-for-use” or it may require further evaluation. 
This protocol was designed to prevent being caught in a Superfund scenario which is still 
costing global oil companies billions in clean-up costs in the USA. See the questionnaire 
and scoring model attached in Appendix 2 and 3.
The facility uses used oil as fuel to burn in their furnaces in order to melt and mould steel 
into keys, door hinges and other ironmongery. As per the audit protocol I am required 
to provide an outcome of the audit. In these cases, I failed both facilities for safety and 
environmental reasons, as the conditions on-site were substandard, despite both being 
government approved and licenced in accordance with NEMA regulations in Kenya. In 
both cases the thermal treatment equipment did not rotate nor did it move the waste to 
allow proper combustion of contaminants. There was also no secondary combustion 
equipment, such as an afterburner, in place to be utilised. 
According to company protocol this constitutes an automatic fail. Rotation is important as it 
ensures proper breakdown of material and reduces air pollution.
Below are some extracts from the standard questions that I use when auditing facilities 
and that I posed to the owner from Century Steel, Furniture Limited Mr. Imdad T Waliji 
(June, 2006 and in a follow up visit in 2013). Mr. Philip Mwabehe answered similar 
questions on the technical and historic information of his facility (ECC Ltd in Nairobi, 2006, 
with follow-up visits in 2013). In practice, these questions are for practitioners like myself to 
answer based on information received in the form of documentation or interviews. I should 
mention that this is an extremely formal and technical process for which Environmental 
Specialists like me receive specialised training to conduct this kind of audit. All training 
in my case was certified by Chevron. See the questionnaire and scoring model attached 
in Appendix 2 and 3. The following are extracts from the Third-party Waste Stewardship 
(TWS) Executive Summary:
dIsPosAl/TReATmenT meThod:
Q: Describe the type of facility and related waste handing processes. For example: 
BV notes: Used oil and sludge are collected from retail facilities in 210 litre drums and 
stored for use on facility property. The used oil is used for furnace oil for combustions fuel 
to melt metals used for producing keys, window frames etc. Workers are not trained to 
handle hazardous substance and not issued with correct PPE. Drums are stores in the 
open, on soil and not labelled hazardous. Leaking takes place into soil and groundwater.
sITe hIsToRy: 
Q: Describe potential contamination sources that may result from historical property 
usage. Provide information on the time period historical operations have taken place at the 
property. For example: 
BV notes: The facility has operated as Factory and operating a furnace using used oil 
since 1979. The factory is located on virgin land in an industrial zone since 1979. It 
is unlikely that handling and storage of waste was better managed during years past. 
Therefore environmental liability is regarded as high risk.
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mATeRIAl sToRAge And hAndlIng:
Q: Describe the material storage methods used at the facility. Indicate details regarding 
secondary containment. For example: 
BV notes: All surface areas are poorly maintained and concreted not under cover. Handling 
areas are inadequate – not surfaced or bunded areas for storage of 210litre drum with oil 
etc. Storage areas are too small to handle amount of drums.
humAn RecePToRs And gRoundWATeR: 
Q: Provide soil and groundwater information for the property (groundwater depth, soil 
characteristics). Describe potential adverse impacts to environment and human health 
resulting from subsurface conditions. For example: 
BV notes: The facility is located in an industrial zone. To the South, West and East of the 
facility are furniture factories and transportation business. The nearest groundwater wells 
are further than 10km from the facility.
The groundwater flow direction is to the West. Soil is mostly clay. There are no wells onsite 
to determine the groundwater condition. The waste facility has not been contacted by the 
City or State regarding any problems associated with the drinking water in the area.
PeRmITs And RegulAToRs VIeW of fAcIlITy: 
Q: Describe any concerns expressed by regulators. Provide information on whether the 
facility holds all necessary permits. For example: 
BV notes: No complaints, notices of violations, or law suits have been filed against the 
facility where a licence was not required to operate a furnace.
Based on the failed audit outcome on these facilities, I increasing looked at alternative 
sources for disposing of this used oil. I visited both Bamburi cement kiln in Mombasa 
and La Farge cement kiln in Nairobi. Cement kilns operate around the clock and the kiln 
operators were seeking alternative sources of fuel to meet the energy intensive operation. 
My thinking was that there might be a possibility that the oil industry could dispose of 
used oil at cement kilns. However, the cement kiln had the requirements that all used oil 
consignments for disposal at the cement kiln had to be lead and mercury free. As such, 
all consignments had to be certified lead/mercury free by an accredited laboratory. This 
meant samples of each consignment had to be sent to laboratories which were only 
available in Nairobi. Further to this the cement kilns would only accept certain volumes 
(15000 litres) of used oil per month for burning in cement kilns. Handling and burning 
used oil remains a dirty affair with air pollution impacts. Owing to the distances involved in 
sending used oil samples from all parts of the country to laboratories Nairobi for analysis 
as well as transporting small volumes of used oil (max of 15000litres per month) between 
500km – 800km to the main centres where such cement kilns are located in Mombasa 
and Nairobi, has made this option of using cement kilns unsustainable in practice. This 
a specific example, drawn from my direct experience that illustrates the types of barriers 
to best practice, where the impracticability of such possible solutions makes even better 
forms of practice impossible
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According to the East Africa news website (http://www.theeastafrican.co.ke, last accessed 
on 18 Oct 2014) the very first hazardous oil waste treatment plant, laboratory for safe 
disposal of used oil will be built in Uganda. The story was carried on this news and current 
affairs website on the 19 July 2014. The unit is being built by EnviroServ, the biggest waste 
management firm in Southern Africa which also operates five disposal facilities, including 
the Aloes landfill site in Port Elizabeth, South Africa. This provides an on opportunity to 
establish a centre of excellence in in the Southern African region where a country such as 
Uganda is well placed and close to its east African neighbours to becomes the centre for 
used oil recycling. However even in this case, transportation costs from Kenya and other 
East African neighbours may make recycling remain and expensive and untenable option.
PRAcTIce In nAmIbIA
Downstream industry in Namibia is well established and closely linked with that of South 
Africa but with different challenges. There are five companies that distribute and market 
fuel products in Namibia: BP, Caltex, Total, Engen and Vivo/Shell. Namibia has no refinery 
and imports, primarily depending on South African refineries. Namibia’s fuel/lubricant 
market is small compared to that of South Africa. Passenger vehicles and light commercial 
vehicles constitute 88% of the national registered vehicle numbers. The main transport 
fuels in Namibia are petrol (Unleaded and lead replacement fuel) used in most of the light 
passenger and light load vehicles, whilst diesel is used by almost all the heavy load and 
special vehicles. 
The petroleum products demand has been increasing by an average of 4.4 per year since 
between 1999 and 2006 (UNFCCC, 2007) Namibia generates approximately 4,4 - 5.5 
million litres per year of used oil are disposed of inappropriately, and an additional 1.2 - 1.4 
million litres of used oil are recovered for re-use (Arner, 2001).
Relatively speaking the country generates low volumes of used oil compared to South 
Africa. Currently only Windhoek and Walvis Bay are towns that have specially designed 
waste cells that are fully lined to prevent leakage of contaminants into the substrate and 
are thus suitable facilities for safe disposal of hazardous waste in Namibia. Walvis Bay 
is the only municipality able to either store or incinerate waste. However incinerators are 
generally poorly maintained and inefficiently run so that the contents are not actually safely 
reduced to ash. Some towns send their hazardous waste to Windhoek for final disposal in 
the Kupferberg hazardous cell.
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This photograph was taken of the incinerator at Walvis Bay Municipal Landfi ll. This 
incinerator is largely used to incinerate medical waste. The area around the incinerator 
is clean and well maintained. The facility has suffi cient safety signage with good access 
control. This would be considered good practice.
The photo was taken of Walvis Bay Municipal landfi ll. This 50 x 50 m2 cell is lined. As can 
be seen from the photo used oil is stored in drums. Owing to proximity to the oceans salty 
air these drums might rust and leak over time. The facility will also accept contaminated 
soils. The soil may contain petroleum, mercury and other metals. There is no limitation 
on the maximum levels of contamination in the soil. Hydrocarbon contaminated soil are 
disposed in dune trenches and covered with sand. Used oil (Heavy Furnace Oil ) is used 
for dune stabilization. This would be considered poor practice.
Photo 15 and 16 was taken by me in Walvisbay in 2010 as part of an investigation in 
order to determine whether this facility could be used as a waste disposal facility for the 
oil company I was working for at the time. As one can see from the image, this was a 
signifi cantly better facility compared to the ones in the previous images from Nairobi in 
Kenya. 
figure 14: Walvis bay Incinerator, namibia (Vrede, 2010). 
figure 15. Walvis bay lined cell (storage of used oil in drums) (Vrede, 2010). 
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Below are some extracts of the questions posed to the facility manager who was employed 
by the Walvisbay Municipality. Mr Peter Etsebeth in 2007. There were follow-up visits in 
2012 and 2014.
TyPe of WAsTe ReceIVed:
Q: List wastes that are most likely sent to this facility. Categorize the waste streams 
(liquids, used oil, tank bottoms, contaminated soil, etc.) to focus on waste that is most 
likely to have an adverse effect on human health or the environment if released. For 
example: 
BV notes: Used oils, grease are stored on site while medical wastes are incinerated 
on site. Used oil (HFO) is used for dune stabilization. The facility will also accept 
contaminated soils. The soil may contain petroleum, mercury and other metals. There 
is no limitation on the maximum levels of contamination in the soil; however, the Facility 
Manager claims to visually observe each load. Hydro contaminated soil are disposed in 
dune trenches and covered with sand. 
dIsPosAl/TReATmenT meThod:
Q: Describe the type of facility and related waste handing processes. For example: 
BV notes: The facility consists of a thermal waste treatment unit (rotary kiln 2 meters 
in diameter and 4 meters long). One end of the kiln receives the contaminated wastes 
and the other end has the burner. The kiln operates at 260 degrees Celsius. It has an 
afterburner that operates at 983 Celsius. This plant is used 2 or 3 times per month.
sITe hIsToRy: 
Q: Describe potential contamination sources that may result from historical property 
usage. Provide information on the time period historical operations have taken place at the 
property. For example: 
BV notes: The facility has operated as waste treatment facility since 2001, while 
uncontrolled dumping took place on this site prior to this. It is claimed that only 
uncontrolled domestic waste was dumped here. This has happened over a period of 
50 years. No guarantee could be provided that no hazardous waste was disposed here 
previously. Historical facility operations have likely resulted in soil and groundwater 
contamination and the related liabilities.
mATeRIAl sToRAge And hAndlIng:
Describe the material storage methods used at the facility. Indicate details regarding 
secondary containment. For example: 
BV notes: There is currently 1 lined cell accepting oil disposed by public and grease cakes 
and car batteries. It is stored in steel drums in a lined cell. Grease cakes are also stored in 
steel drums and stored in lined cell.
The storm water drains around the facility drain into an evaporation pond 20 meters away. 
No water is discharged from waste facility. Since the facility was built in 2001 no water ever 
drained into pond owing to the little rainfall and storage methods used.
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humAn RecePToRs And gRoundWATeR: 
Provide soil and groundwater information for the property (groundwater depth, soil 
characteristics). Describe potential adverse impacts to environment and human health 
resulting from subsurface conditions. For example: 
BV notes: Walvis bay is located in the ancient central Namib dessert, having high coastal 
sand dunes. It has a rainfall of less than 20mm per annum. The site is located within an 
industrial area with mostly vacant land along side the facility. Drinking water for the town 
is extracted 20 km further north from this site. The whole landfill site is unlined due to the 
fact that Walvis Bay is situated in the Namib desert; therefore there is no rain, underground 
rivers or underground water. The nearest residence is 1500 meters North of the site 
boundary. They do not have groundwater wells at any nearby homes or businesses within 
3km. The site has dessert sand layers below it. Hazardous waste site have has a gravel 
layer with plastic liners and leakage pond These layers are considered impervious. The 
hydrogeology is characterized by a good producing aquifer with a good permeability. 
Groundwater is present at a depth of 30-40m below ground level. This is salt water owing 
to the proximity of the Atlantic ocean. Note there were no wells onsite to determine the 
groundwater condition. Regulations do not require wells. The waste facility has not been 
contacted by the City regarding any problems associated with the drinking water extracted 
from river beds further north. This facility is owned by the municipality.
PeRmITs And RegulAToRs VIeW of fAcIlITy: 
Describe any concerns expressed by regulators. Provide information on whether the 
facility holds all necessary permits. For example: 
BV notes: Facility management reported that their relationship with the local environmental 
regulators from the municipality is constructive and that regular communication is being 
maintained. This facility is managed and owned by the local municipality. No complaints, 
notices of violations, or law suits have been filed against the facility. No permitting 
regulations exist in Namibia to be able to operate such as facility.
As per my personal communication with the landfill manager Mr. Kris Katzoa (2006), 
Kupferberg was designed according to the minimum requirements as set out by the 
Department of Water Affairs and Forestry in South Africa. He stated that Kupferberg is 
situated as it was within a quartzitic area of Windhoek’s main aquifers. This made it an 
unsuitable option for anything hazardous. After 20 years of waste disposal in this unlined 
landfill, it was found that no measurable effect on the groundwater quality. It appears 
that the underlying mica-schist geology was found to be impermeable and unsaturated 
according to Mr Kris Katzao (Personal Communication, 2006). 
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This photograph was taken at Windhoek’s Kupferberg landfi ll on the western side of the 
city. It is a well-run facility as can be seen from the safety and information boards at the 
entrance of the site. Entry to the landfi ll is strictly controlled so too is the kind of waste 
which enters the facility. Waste transported to the site must be accompanied by all required 
documentation (Type of waste, volume, and origin of waste such as address where waste 
was generated). This would be considered good practice. The facility is a landfi ll with lined 
cells to be able to accept fl y-ash, lime, medical waste, asbestos contaminated material, 
animal carcasses, tyres and contaminated soils. The lined cells are also underlayed with 
gravel and clay for extra protection against leaching. All wastes are disposed in the landfi ll 
along with domestic waste and garden refuse which is also used for layering purposes.
The cell is lined, making it totally impermeable surface to prevent any leakage into the 
substrate. It is also equipped with a leachate collection system, consisting of a pipe 
network which drains into a collection dam. The cell also has a facility for blending wet 
waste with ash so that liquid waste is made less ‘sloppy’ before disposal. The site is 
operated as a co-disposal cell, where hazardous waste is mixed with general domestic 
waste in a ratio of 1:10. This dilutes the concentration of hazardous substances within the 
cell according to Kris Katzo (Personal Communication, 2006).
According to Engen’s HSEQ Manager, Ms Nambata Ulenge (2013) Wesco recycles used 
oil in Namibia. This company has storage tanks in various large towns across the country. 
She states that it receives about 100 000 – 150 000 litres of used oil per month at its 
factory. Wesco also has tanks where the public can drop off there oil in the mining town 
of Rosh Pinah in southern Namibia. Here oil is in generated in greater volumes owing to 
the mine feeder industry. Windhoek Municipality collects used oil from businesses that 
request it, for free, in an effort to curb contamination in the wastewater treatment plant. 
It is estimated that 85% of Windhoek businesses that generate used oil contribute to this 
service. The City of Windhoek sells used oil Rossing Uranium Mine to make explosives. 
figure 16. Kupferberg landﬁ ll, Windhoek, namibia (Vrede, 2006). 
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conclusIon
Waste practices have been heavily influenced by the prevailing socio-political and socio- 
economic histories of each country. When considering the detail of practice in this chapter, 
I considered the empirical material from my archive of site notes, photographs, interviews 
and reports. I have written these up as detailed descriptions as a way to present waste 
practices by understanding both the daily detail and the historical context. In relating this 
to the thinking in political ecology, I hope that these examples provide a frame ‘in order 
to explain environmental change and the analysis of the various involved actors, their 
interests, actions and discourses’ (Schubert, 2005). 
In thinking through a political ecology approach a researcher is able to make sense of 
the past practices and begin to provide answers questions such as “Why does a country 
find itself using such practices?” Colonialism, apartheid, and civil war have all shaped 
the histories of the four countries in question. So often this shaping was built around 
central systems of governance, where the economy was designed to support the imperial 
motherland (such as in Kenya under British rule) or where a minority benefitted in the 
formal economy, such is the case in South Africa and Namibia as its protectorate. In 
Mozambique a legacy of Portuguese colonial rule, was exacerbated by the protracted civil 
war and on-going post-independence instability. 
Kahn et al (2001) argue that hazardous waste management typically has five stages 
of development: problem identification and associated legalisation, the selection of a 
central lead agent, establishment of rules and regulations, the development of treatment 
and disposal capacity, and a mature compliance and enforcement programme. One of 
my arguments which shall be elaborated in further in the subsequent chapters, is that 
countries in Africa such those in this study could learn from practices established in 
developed countries. This could be in the form of expertise and for guidance to learn from 
prior mistakes and in order to better understand the potential technical pitfalls, as ways to 
inform best practice applications in the management of hazardous waste.
In order to assist in addressing ways to think about these overwhelming waste challenges, 
literatures in industrial ecology suggest approaches that appear best suited to questions 
of developing policy in order to meet the recommendations made in the Brundtland 
Report, subsequent World Summits and International Agreements. Despite the severe 
circumstances described in many cases in this chapter, it is my view that the state of used 
oil management remains an opportunity for innovative approaches to practice which might 
effect a major improvement in the countries described and elsewhere in Africa. It appears 
that poor used oil practices are mostly a consequence of poor policy guidance, and it is 
for this reason that lessons to be learnt from best practices in other countries should be 
incorporated into policy formulation where it is apt to do so in the relevant contexts. 
This chapter has described in detail the characteristics of oil, its life-cycle from extraction, 
refining, storage, and transport to the multitude of end users. These facts are important 
to appreciate as every step in the process lends itself to possible health or environmental 
effects which should be managed in practice. Used oil is toxic, therefore the constituents 
of used oil need to be known and understood as to how these reacts with the natural 
 
 
 
 
99
environment and how they affect human health. It is for these reasons that it is essential 
that used oil be managed throughout its entire life-cycle,in particular focussing on 
the impacts on the end-user. This is where the concept those producers should take 
responsibility for the management their product from ‘cradle to grave’. Interestingly this 
term was coined back in 1970s by Walter R. Stahel a Swiss architect.
Cradle to grave management means that used oil managed is not an isolated waste 
stream, but there needs to be an integrated approach to solve its life-cycle along with 
other waste streams. At present, is seems many countries are battling in practice with the 
logistics around collection of waste and disposal with very little official attention being paid 
to other waste management activities such as recycling and reuse, as will be discussed in 
Chapter 4. Typical industrial ecology principals such as Extended Producer Responsibility 
(EPR) aim to reduce the environmental impacts of products across their entire, as in the 
case of the life-cycle of oil. The intention is to reduce impacts by providing incentives 
to producers through an extension of responsibility. These facts speak directly to policy 
development which is the focus of the next chapter.
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InTRoducTIon 
This chapter shifts the emphasis from practice to policy. This chapter will differentiate 
between national policy and company policy. It provides an overview of current waste 
management policy, and aims to provide reasons as to why policy-practice disconnects 
occur which lead to poor of waste management of used oil. Disconnects in policy will 
be identified whilst the chapter will also try to understand why the gap between waste 
management policy and legislation and actual waste management practices is widening 
due to capacity constraints and the lack of waste management facilities, either in the 
form of recycling or facilities for final disposal. This chapter also thinks about important 
elements to consider which should guide policy makers to manage oil from cradle to 
grave. This typically includes particularities around documentation and record keeping, 
quality assurance, and technology considerations for landfills, incineration and cement 
kilns technology. The more ambiguity built in policy the less compliance to the policy. 
Technology options which should be considered in policy frameworks such as design 
standands must be ’fit for purpose” and should be considered within a country’s broader 
vision and budgetary realities. 
So what is policy and why is it important in the context and environmental management 
and waste management in particular?
 “Policy” is described in the Concise Oxford dictionary as “a course or general 
plan of action to be adopted by government, party, person etc. Further to this 
policy making is the process by which governments translate their political 
vision into programmes and actions to deliver “outcomes”, desired changes in 
the real world”. 
Public policy determines the quality of the soil and water and can determine obligations to 
generators of waste such as those producing used oil in the petroleum industry. Torjman, 
(2005) refers to substantive and administrative policy that can be further classified as 
vertical or horizontal policy. Torjman (2005) talks about substantive policies, that are 
developed within an organisation that has responsibility for its implementation whilst 
vertical policy is what we think of as the norm, and around which policy decisions are 
made. According to Torjman (2005) horizontal policy-making, is developed by two or more 
organizations, each of which has the ability or mandate to deal with only one dimension 
of a given situation such as environmental legislation which is developed by numerous 
government departments such as Mining, Water Affairs and Environmental Affairs, by 
way of example in country such as South Africa. Torjman (2005) states that governments 
are focusing their efforts upon horizontal policy-making as they seek to achieve complex 
mandates across two or more departments or jurisdictions. 
Policy can also be categorised as reactive or proactive. Reactive policy emerges in 
response to a concern or crisis that must be addressed – health emergencies and 
environmental disasters are two examples. In a nutshell, public policy seeks to achieve a 
desired goal that is considered to be in the ‘best interest’ of all members of society. 
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Command and- control instruments involve direct regulation and rely on the application 
of regulatory instruments, such as standards, authorisations (licences/permits) and land-
use controls. Goodstein cited by Godfrey and Nahman (2007) argues that “environmental 
regulation is a relatively young approach to waste and pollution control, with most 
environmental legislation having been passed in the past 20-30 years in developed 
countries, and even more recently in developing countries” (Godfrey and Nahman 2007:1).
Godfrey and Nahman (2007) argue that developing countries are not ready for what they 
term first world policy instruments. They describe this notion as unsustainable in the short 
to medium term. These policy failures are mainly owed to financial and human resource 
inadequacies these countries. Godfrey and Nahman (2007) state that almost 60% of 
municipalities in South Africa alone cannot fully perform some waste management as 
required by law due to insufficient budgets, insufficient staff and insufficient equipment. 
They argue that “South Africa is unique in that it contains elements of both developed and 
developing economies, but faced with often typical developing country institutional and 
resource challenges” (Godfrey and Nahman 2007:3).
Regulatory controls have been the preferred approach to controlling pollution in developing 
countries such as South Africa, Namibia, Kenya and Mozambique albeit very poorly 
implemented and enforced in many respects. It is for this reason that command and 
control approaches have failed according to Sterner as cited by Godfrey and Nahman 
(2007:1). However it still remains the principle means of waste and pollution control even 
while leading to and resulting in deterioration in the management of waste (Godfrey and 
Nahman 2007:1).
As mentioned above, policy and legislation around waste management and disposal, and 
in particular used oil, will almost certainly be reactive as it is only identified as challenging 
once it has had significant environmental or health impacts. Used oil is a good example 
of the need for reactive legislation as, although oil has been around since the turn of the 
century, current crises provides a better opportunity for legislators to learn from ‘best 
practice’ and to formulate ‘fit for purpose’ policy and regulations. Stating it differently, 
policy makers should consider available resources and capacity constraints in order to 
manage the environmental and health effects of used oil, from which policy should then be 
developed. However the ways in which policy in Africa might be informed by international 
best practice is not uniformly accepted as a model. As Osei-Shwedie, (1996) argues, 
environmental policies in countries in Africa are largely dictated to by developed nations, 
through various mechanisms including international conservation organisations, and the 
tendency to militate against the livelihoods of poor communities in developing countries. 
In my experience there has been spill-over effect of South African national legislation on 
other regional neighbours such as Namibia and Botswana. A suggested reason for this 
might be the proliferation of South African consultants employed to develop policy in these 
countries or law makers themselves adopting policy from South Africa.
Osei-Hwedie, (1996) states there are different drivers in history which support the need 
for different kinds of legislation. Policy directives derived from international agreements 
such as the Basel Convention, World Summits (Rio +20, Johannesburg Summit etc.) are 
a driver for policy. There are however potential pitfalls that may arise due to the outright 
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adoption of these policies. The results would be lack of capacity, political will or resource 
allocation to execute policy which is not tailored to local conditions, in other words not fit 
for purpose. 
Osei-Hwedie, (1996) argues that developing nations seem to have weak anti-pollution 
legislation and thus have become attractive investment destinations for industry wishing to 
practice in a non-compliant environment. This chapter and thesis shows that the legislative 
landscape in Africa is changing albeit with certain challenges. Sometimes, the analogy of 
putting the cart before the horse seems applicable, as policy is developed but there is no 
blue print for developing waste infrastructure for recycling or disposal. Waste infrastructure 
in South Africa has a strong history of government and private sector partnerships while 
in the other 3 case study countries this is not the case. The political ecology of waste 
management practice, as I argue, is complex and multidimensional and the translation into 
(or from) policy is often disconnected. 
IndusTRIAl ecology And PolIcy develoPmenT
As elaborated upon previously in the thesis, useful ideas contained in the fields of 
industrial ecology are a starting point for thinking though the disconnects between policy 
and practice and vice versa. Industrial ecology is essentially where synergies are created 
between different sectors in the oil industry in which used oil is incorporated into the 
production processes of another industrial stream, such as in cement kilns, burners or 
recycling, as discussed in Chapters 1 and 2 earlier. In this way, Industrial Ecology offers an 
alternative industrial system, and thereby offers possibilities for the reduction of potential 
impacts on the environment and human health. 
Figure 1 provides an illustration of material flows and shows how reuse and recycling are 
incorporated into material flow.
Flow of materials and goods today Industrial ecology Industrial ecology Industrial 
ecology Industrial ecology: new flow of materials and goods:
Figure 1. material Flow (Fiksel, 2002)
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A concept such as Industrial Ecology can provide an innovative way to rethink material 
flow process and discover innovative pathways for reuse and recycling and in doing 
so become a more sustainable way to approach the problem of used oil. There is the 
advantage of connecting production cycles of oil and incorporating new opportunities 
for cement kilns, according to Lafarge - an international cement company. Lafarge 
believe (2008) that they are able to operate cement kilns with cheaper forms of fuel. 
Here Industrial Ecology creates new utilisation networks and synergies between different 
economic stakeholders, (Oil Industry and Cement Industry) so that waste products from 
one activity become a resource for another (Lafarge, 2008).
Sustainable development concepts are driving waste policies across the world. The 
concept of sustainability is closely linked to industrial ecology principals. Incorporating 
“Sustainable Development” principals into corporate policies is also about gaining a 
competitive advantage in the market place. Closely linked to this is the phenomena of 
green washing, as discussed in Chapter 2. 
comPAny PolIcy ThAT Is...
Oil companies are confronted with pressure from governments, stakeholders and 
shareholders to conduct sustainable business on a financial as well as social and 
environmentally responsible basis. Sustainable business is defined by means of the “Triple 
Bottom line”. Triple bottom line (TBL) incorporates the notion of sustainability into business 
decisions, coined by John Elkington in 1994. The TBL is an accounting framework with 
three dimensions: social, environmental (or ecological) and financial. The TBL dimensions 
are also commonly called the three Ps: people, planet and profit and are referred to as 
the “three pillars of sustainability” (Fiksel 2002). To achieve the TBL, oil companies, like 
many others, develop policies dealing with the environment and adapt procedures and 
standing instructions to assist with implementation. Further to this they develop strategic 
strategies to achieve sustainability within a company. A central aim of this thesis is, rather 
than to simply discuss the effectiveness of government policy, to understand policy issues 
around waste management which in turn could drive sustainable development principals 
within an industrial ecology paradigm. Oil companies, who are committed to sustainable 
development, develop key performance indicators to achieve sustainable development. 
This performance is conventionally communicated to stakeholders and shareholders 
annually through sustainability reports. This is what is known as company policy.
The notion of sustainable development principals puts the onus firmly on oil companies 
to manage used oil. This can only be done effectively if there is company policy, at the 
very least, in place to guide the implementation of sustainable development in practice. 
This raises questions of : What does this mean to the oil companies? And how will this be 
done? There are different policies that are required in companies, where one role of policy 
is to guide oil management and another is to solve used oil management crises. Policy 
formulation also takes time and inappropriate policy formulation has, in my experience, 
actually made my job more difficult. 
Policy alone may not solve the problem of the lack of recycling and disposal facilities, as in 
the example in Chapter 3 of the unbunded storage areas. Increasingly oil companies are 
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looking at people like me, Environmental Specialists, to identify used oil facilities in each 
country as these are current concerns which need to be solved daily. The objective is to 
develop capacity with these waste contractors rather than to shun them as not meeting 
the bar in terms of health and safety requirements of the company or government policy. 
Environmental training, record keeping, training in storage and handling, and training 
in how oil can be best recycled all play an essential part in building capacity with third 
party waste contractors who recycle the used oil. There are not many alternatives in 
Mozambique and these services are thinly spread in Kenya and Namibia. 
Building capacity amongst third party waste contractors should be a long term objective 
of any oil company to ensure the sustainability discussed previously. The argument being 
used in oil companies is that this can happen in the absence of policy, if the emphasis 
is on the small scale operator, where oil companies would close a long term contract to 
ensure sustainability of the business to ensure that the third party waste recycler would be 
able to invest in better technology to manage used oil. 
Below are typical sustainable development indicators which would normally be 
incorporated into the management system requirements of oil company policy as 
developed by Fiksel, 2002. Oil companies, operating in the absence of state policy very 
often, are almost obliged to consider product recyclability as part of their annual targets 
and in terms of good practice. Measuring up to these targets is a tall order, but in my view, 
not insurmountable. Measuring these targets would normally occur on a monthly basis 
within the company concerned. In this case targets may constitute “volume of used oil 
recycled” for example. All targets and results are audited by external auditing firms and 
measured for best practice and then published. 
There is thus a real need to be seen to do the right thing in terms of used oil recycling. 
Fiksel, (2002) has identified some useful sustainability indicators below:
Table 1. sd Indicators (Fiksel, 2002)
economic environmental societal
Raw Material Costs Hazardous material used Illness avoided
Labour Costs Product Recyclability Knowledge enhancement
Capital Costs Biodiversity Reduction Number of incidents
Operating Costs
Loss of goodwill owing to 
customer concerns
Reportable Releases to 
Environment
nATIonAl goveRnmenT PolIcy ThAT Isn’T….
The next section provides an overview of waste policies in Kenya, Mozambique, Namibia 
and South Africa. Policies and comprehensive hazardous waste management strategies, 
including basic elements like waste collection, waste treatment, waste recycling, disposal 
sites are important aspects of good policy frameworks. What seems missing from policy is 
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often the detail around disposal sites. This is often vague or lacking in policy as they often 
do not exist.
Governments in the case of Kenya, Mozambique, Namibia and South Africa all enshrined 
some measure of environmental protection into their respective constitutions. The 
country frameworks presented below are intended not to produce a detailed review of 
all legislation, but rather to present examples Environmental/Waste related legislation 
currently in place or being developed in each context. The Policy frameworks for each 
country in this study are outlined below, in more detail.
KenyA PolIcy FRAmeWoRK
Kenya adopted Agenda 21, which provided the world with potential practical solutions 
to the ever-pressing problems of the environment and development. It has also ratified 
most of the international agreements, treaties, conventions, and protocols resulting from 
the first Rio conference, that are considered to be in harmony with the country’s plans for 
sustainable development (Kenya Vision 2030, 2012).
These three international treaties are: the United Nations Framework Convention on 
Climate Change (UNFCCC), to cooperatively consider actions to limit average global 
temperature increases and the resulting climate change, the United Nations Convention on 
Biological Diversity (UNCBD) and the UN Convention to Combat Desertification (UNCCD) 
according the Kenya Vision 2013 Report of 2012.
The Kenyan Constitution, Section 3(1) of EMCA (1999) states that: “every person in 
Kenya is entitled to a clean and healthy environment and has the duty to safeguard and 
enhance the environment”. Kenya’s environmental issues are also well articulated in their 
Environmental Management and Co-ordination Act 1999 (EMCA, 1999) which provides an 
appropriate legal and institutional framework for the management of the environment and 
for matters connected therewith and incidental thereto. The Environmental Management 
and Coordination Act also call for the development of standards and regulations to 
manage waste, and the Physical Planning Act Cap 386 that provides for waste disposal at 
designated sites only (United Nation, 2009). 
Waste management is vested on the local authorities through the Local Government Act 
Cap 265 and the Public Health Act Cap 242. Resulting from these, local authorities have 
enacted by-laws to help manage waste. For industries and businesses the Environmental 
Management and Coordination Act (EMCA), 1999 rests on them the responsibility for 
management of the wastes they generate (United Nation, 2009). 
The National Environment Council (NEC) is the highest policy making body. NEC is 
responsible for policy formulation and directions. NEC sets national goals and objectives 
and promotes cooperation among both public and private organisations engaged in 
environmental protection programmes. The National Environmental Management Authority 
(NEMA) is established under Section 7 of EMCA. NEMA is the principal Government 
institution charged with the overall supervision and co-ordination over all matters relating 
to the environment as well as implementation of all policies relating to the environment. 
NEMA is responsible for dealing with EIA. NEMA has to date considerably developed 
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its human and other resource capacity to enable it to coordinate the environmental 
management activities of Lead Agencies according to the United Nations 2009 Report on 
World Urbanization Prospects (2009).
The National Environment Management Authority (NEMA), a regulatory body of the 
Ministry of Environment and Mineral Resources (MEMR), handles environmental 
coordination. There are several government departments handling environmental 
issues. These include: the Ministry of Public Health and Sanitation-Environmental Health 
including, Public Health, working with environment radiation control and management 
of hazardous wastes; the Ministry of Water Development-through management of water 
resources utilization, the Ministry of Local Government-through management of urban 
environments by urban councils, the Ministry of Forestry and Wildlife-Anti Poaching and 
Deforestation; and lastly the Ministry of Agriculture- which controls farming practices to 
prevent soil erosion (United Nations, 2009).
According to UNDP (2012), hazardous wastes of which used oil forms part remain an 
emerging issue in Kenya. Kenya’s Vision 2030 is long-term development blueprint which 
needs to take into account such emerging issues as hazardous waste (used oil, e-waste 
and medical waste). None of the urban centres in Kenya operate landfill sites as defined in 
earlier in this chapter. Most of the waste generated ends up in dumpsites where no waste 
compaction and capping take place. It is estimated that the dumpsite in Nairobi handles 
about 803,000 tons waste/year. Other major cities and towns such as Mombasa, Kisumu 
and Nakuru dispose of 1,124 million tons of waste in dumpsites, which also pollutes 
nearby water bodies and land. Combining with other smaller towns, it is estimated that 
5.26 million tons of waste are disposed of through open burning and methanation (NEMA, 
2005). 
As there is no source segregation of waste in Kenya, most of the recovery of resources 
takes place at these dumpsites.
Table 2: Waste stream statistical data (un, 2009)
Region Waste handling mode no of licences handlers Type of waste
Nairobi Transporters 48 Used, sludge.
Incinerators 10 Hazardous
Recyclers 10 Oil, Sludge, plastics
Landfill
Coast Region Transporters 29 Used Oil, sludge
Incinerators 2 Hazardous
Recyclers 7 Oil, Sludge
The Waste regulation of 2006 was intended to streamline the handling, transportation and 
disposal of various types of waste rather than emphasis on waste minimization, cleaner 
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production and segregation of waste at source or recycling. According to the UN (2009) 
recycling and composting technologies are very informal and rudimentary and account for 
a mere 8% of all waste generated. The UN (2009) believes the greatest challenges facing 
recycling activities in Kenya, are accessing appropriate technologies, ensuring quality 
and finding markets for recycled products. According to the UNDP, 2012, Kenya still lacks 
comprehensive legal and institutional mechanisms to deal with, among others, issues of 
environmental standards. Although Kenya seems to have a blue print for the environment 
with a good hold on policy formulation, clear disconnects exist between the environmental 
blue print (Vision, 2030), it waste policy and it ineffectiveness for managing environmental 
risk. Industrial Ecology concepts of recycling are also defined in waste policy but poorly 
executed on the ground.
mozAmbIque PolIcy FRAmeWoRK
According to the United Nations Environmental Program Report on Policy, Legislation and 
Institutional Analyses (2011), the Mozambique Constitution addresses matters relating to 
environment and quality of life in its Articles 90 and 117. 
Article 90, which is part of the Chapter V (economic, social and cultural rights and 
duties) of Title III (fundamental rights, duties and liberties) provides for the right to 
live in a balanced environment, and the duty of defending it (paragraph 1). The same 
article establishes in paragraph 2 that, “the State and the municipal authorities, with the 
collaboration of associations for environmental protection, shall adopt policies for the 
defence of the environment and watch for the rational utilization of all natural resources”. 
On one hand, the right to (a good) environment is part of the fundamental rights and, on 
the other hand, the protection of the environment involves not only the state bodies, but 
also the local authorities and environment-related associations (UNEP, 2011). To this 
effect government has put some policy in place as discussed in the following paragraph. 
However the executional part of the policy may not be happening in terms of waste 
management disposal sites or owing to lack of investment or institutional capacity as 
pointed out by the United Nations Review Report on Waste Management in Africa (2009).
The Environment Law (Lei do Ambiente), Law nº 20/97, of 1 October is the foundation for 
the whole set of legal instruments regarding the preservation of the environment. This is an 
umbrella law for environmental matters and is an important instrument for the enactment 
of specific regulations. Under this Law, the Ministry for the Coordination of Environmental 
Affairs (MICOA) has produced regulations for various types of waste, including especially 
for bio-medical waste and urban solid waste. For the latter type of waste, the Solid 
Waste Management Regulations define categories of waste (hazardous and non-
hazardous; domestic, commercial, garden waste, etc.), and are largely concerned with the 
requirements for licensing and auditing of public and private bodies involved in solid waste 
management.
According to Allen and Jossias (2011) municipalities in Mozambique are given the 
responsibility for deposition and treatment of waste, for approving specific standards for 
waste management; and for approving processes for removal, treatment and deposition 
of waste. Under Article 9.1, of the Environmental Law waste-generating or waste-handling 
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entities are also obliged to reduce the production of waste of all categories, to ensure 
the segregation of different categories of waste and to ensure treatment of waste before 
deposition, among other requirements Allen and Jossias (2011). 
The legal framework regarding preservation of the environment in Mozambique comprises 
a number of instruments not specifically designed to respond to the need of preventing the 
degradation of the marine and coastal environment. Such laws may be listed as follows: 
Decree-Law n. 495/73, determining protection measures against pollution of waters, 
beaches and margins (Water Pollution Act);
Table 3. mozambique environmental laws (Allen and Jossias, 2011)
Law n. 20/97 Environmental Law;
Law n. 16/91 Water Law;
Law n. 10/99 Forest and Wildlife Law;
Law n. 19/97 Land Law;
Law n. 3/2001 Petroleum Law.
Law n. 2/97 Municipal Authorities Law.
Decree-Law n. 495/73 Water Pollution
Law n. 20/97 Environmental Law
According to the UNEP “Country Report on Policy, Legislation and Institutional Analyses” 
(2011) the Environment Law is an umbrella to the whole set of legal instruments regarding 
the preservation of the environment. This Law establishes provisions of general and 15 
of abstract application, and includes some provisions for coastal and marine environment 
protection from land-based sources and activities. As established in Article 2, the 
objective of the Environment Law is to define the legal basis for a correct utilization 
and management of the environment and its components, in order to a sustainable 
development system to materialize in the country (UNEP, 2011). The scope of the Law 
comprises all activities, public or private, which directly or indirectly may influence the 
environment components (Article 3). Taking into account the constitutional provision of a 
balanced environment for all citizens, in its Article 4 the Law establishes a number of basic 
principles for environmental management. 
The national-level legal framework for solid waste management remains very general 
and is particularly weak in the provision of policies and directives for re-use and recycling 
of waste. Management Regulations are hardly enforced, and responsibilities are very 
generally apportioned to “all waste-generating or waste-handling entities” (UNEP, 2011).
Allen and Jossias (2011) state that “The Municipal Framework Law gives municipalities 
responsibility for “environment, basic sanitation and the quality of life”. Under the Municipal 
Finance Law, municipalities are responsible for investing in the collection and treatment 
of waste. Allen and Jossias (2011) found in their report on “Mapping of the Policy Context 
and Catadores Organizations in Maputo, Mozambique” that responsibilities for returning 
recyclable materials to the productive chain are not apportioned. Allen and Jossias 
(2011) describes Mozambique’s Waste Management Regulations as technocratic with a 
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bias towards authorization and licensing of waste management companies involved in 
waste management. The Environmental Law 20/97 does impose liability on individuals 
polluting the environment of which the government has responsibility to set the amount for 
compensation. These are similar in context to the polluter pay principal.
The UNEP Report (2011) has found the country has implemented technical guidelines on 
transport, storage, labeling and others related to hazardous wastes that are in place and 
that a hazardous wastes landfill will be developed to international standards, but does not 
yet have specific oil regulations. The landfill located in town of Moatize in Tete province, 
will operate by 2015 according to Engen’s HSEQ Manager, (2014). This landfill will also be 
suitable for hazardous waste. Mozambique typically suffers from a long history of civil war 
and there is a definitive backlog in waste disposal infrastructure. It is only recently that the 
economy in growing at a driven largely by mining. Standardbank (2014) estimates that the 
Mozambique economy will grow at an average rate of 8 %, up from 7.3 % over the past 10 
years, as infrastructure spending and the development of natural gas projects and mining 
lift activity (Independent Newspapers, 2014). As Mozambique’s economy is growing at a 
very fast pace used oil is increasingly becoming more of a challenge and it might call for 
specific oil regulations much earlier than later. This would be a reactive policy approach 
and in response to the challenges of used oil. There still appear to be serious disconnects 
between what the waste policy defines and what can be achieved by the minimalist waste 
infrastructure in this country. Industrial Ecology concepts are generally poorly defined in 
waste policy and thus not executed.
nAmIbIA PolIcy FRAmeWoRK:
The EMS Country Report for Namibia on “Used Oil Management” (2011) talks about 
environmental protection clauses which are enshrined in the Namibian Constitution and 
refers to the sanctity of the natural environment, as well as mechanisms by which the 
government can investigate misuse of resources. Namibia’s Vision 2030 was launched in 
June 2004 of the rationale is to provide long-term policy scenarios on the future course 
of development in the country at different points in time up until the target year of 2030. 
Chapter 5 of Vision 2030 states the following: “The integrity of vital ecological processes, 
natural habitats and wild species throughout Namibia is maintained whilst significantly 
supporting national socio-economic development through sustainable low-impact, 
consumptive and non-consumptive uses, as well as providing diversity for rural and urban 
livelihoods” (Namibia Vision 2030, 2004). 
A long-term aim of Vision 2030 is the availability of clean water, and productive and healthy 
natural wetlands with rich biodiversity. Namibia’s development policy decisions are guided 
largely by the Vision 2030 document which are implemented through five-year National 
Development Plans (NDPs) and specific Sector Plans (EMS, 2013). Despite all these 
efforts to develop a vision there is no national regulatory and policy framework for waste 
management, although legislation is in the pipeline.
Namibia’s main source of used oil comes from the automotive sector (EMS, 2013). The 
sector is diverse and includes do-it-yourself oil-changers, informal private operators 
providing public transport services, structured transport companies, formal and informal 
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vehicle maintenance workshops, car dealerships, mining, government fleet, fishing and 
shipping, (mainly in the towns of Walvis Bay and Luderitz), TransNamib (provision of 
railway services), NamPower (power plants).
The fact that there are so many small generators means that economically viable collection 
of all waste oil is a challenge which makes enforcement of regulations and promotion of 
good waste oil management practices difficult. According EMS (2013) country report on 
“Used Oil Management” there are no reliable statistics waste oils generated and collected 
in Namibia. 
They (EMS, 2013) estimate the annual volume of waste motor oil generated to be in 
the region at 7,4 million litres. The key driver for the collection of waste oil in Namibia is 
economic benefit. Waste oil is being collected by a small number of waste oil collection 
companies which include Wesco, Oil Tech, Exigrade and JR Fuel Supplies acoording to 
EMS, (2013). Most of the larger industrial sources, such as mines, have their waste oil 
properly collected. Either they contract a waste oil collector themselves, or their oil supplier 
will contract a waste oil collector and get the waste oil collected under “return to supplier” 
agreement. 
Several mines for example, have workshops on site, from where the waste oil is pumped 
through a piping system to a central storage tank There was a failed attempt by the oil 
companies about 10 years ago to establish a collective organisation, comparable to the 
Rose Foundation in South Africa. The collective organisation would have had as its central 
objective to improve the existing collection and management system. The attempt was 
facilitated by the Ministry of Mines and Energy. One of the reasons for the failure was that 
the oil companies considered the recycling of waste oil into light furnace oil as competition 
according to Engen’s HESQ Manager (2014). 
The proposed Arandis power station expects to start operations in 2015. The Namibian 
Power Corporation (Pty) Ltd (NamPower) has proposed building a 150 to 300 Megawatt 
(MW) coal-fired power station, near Arandis - a Town in the Erongo Region. EMS (2013) 
states that Arandis will primarily use imported heavy furnace oil (HFO) to fuel the power 
station. The power station will need large volumes of waste oil that it intends to source 
initially from shipping vessels and other sources in Namibia. According to EMS (2013) 
there is no national regulatory and policy framework for waste management, currently. All 
stakeholders are managing their waste without much coordination and according to their 
own standards. 
The table below provides a synopsis of applicable environmental laws (EMS, 2013).
Table 4. namibian environmental laws
Title of legal document notes and comments
Hazardous Substances Ordinance 14 (1974) 
(Ministry of Health and Social Services)
Provides for the control of toxic substances. It 
covers manufacturing, sale, use, disposal and 
dumping, as well as import and export. The primary 
purpose is to prevent hazardous substances from 
causing injury, ill-health or the death of human 
beings.
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Title of legal document notes and comments
Prevention and Combating of Pollution of the Sea 
by Oil Act (1981) and the Amendment Act, No.24 of 
1991
Provides a framework for the prevention and 
combating of pollution of the sea by oil, and for 
determining liability for damage caused by the 
discharge of oil from ships.
Petroleum Products and Energy Amendment Act 
(2000) (Ministry of Mines and Energy)
Regulates the application of health and 
environmental standards and requirements in the 
fuel supply and disposal chain
The Basel Convention Namibia is a signatory to the Basel Convention 
which allows controlled transboundary movement of 
hazardous waste. 
Environmental Investment Fund Act (2001) The Environmental Investment Fund is an 
investment fund with the express purpose of 
raising financial resources for direct investment 
in environmental protection and natural resource 
management.
Used Oil Regulations (1991) Under these regulations, it is compulsory to get a 
license for the storage, collection and recycling of 
used oil. The license is valid for one year.
Integrated Pollution Control and Waste Management 
Bill (2003)
It aims to prevent and regulate the discharge of 
pollutants, and will make waste planning and 
management mandatory
Environmental Management Act (EMA), Act No. 7 of 
2007.
The Act came into force as of February 6, 2012, 
Includes the ‘polluter pays’ principle, by which 
the person or organisation that causes pollution 
is responsible for the costs of clean-up and 
rehabilitation, and preventing similar incidents in 
future. Recognises the need to achieve ‘reduction-
at-source’ in the areas of pollution control and waste 
management.
Environmental Impact Assessment Regulations: 
Environmental Management Act, 2007 (EIAR) 
The EIAR require that a person or a company 
seeking an environmental clearance certificate 
conduct a public consultation process and afford 
all affected parties due opportunities to comment 
on its proposed plans. The Activities that require an 
Environmental Clearance Certificate include:
Waste management, treatment, handling and 
disposal activities: The import, processing, use and 
recycling, temporary storage, transit or export of 
waste”.
Hazardous substance treatment, handling and 
storage.
The EMS Report (2013) states that Namibia’s Department of Environmental Affairs does 
not grant permits to waste treatment companies to manage waste. In this case only an 
Environmental Clearance Certificate is required which acts as a permit which will last for 
three years. While conditions of the permit include monitoring, the reality is that it does not 
happens according the EMS Report (2013). 
Much like in Mozambique, Namibia Oil regulations appear technocratic with a bias towards 
authorization and licensing waste companies involved in waste management. The Used 
Oil Regulations of 1991, it is obligatory to be issued a permit. This permit is obtained from 
the Ministry of Mines and Energy for the storage, collection and recycling of used oil of 
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which the permit is valid for one year with no conditions attached (EMS, 2013). Namibia 
has connected the Industrial Ecology concept of recycling into its policy however the 
expectation of the policy may only be partly met owing scant recycling facility infrastructure. 
souTh AFRIcA PolIcy FRAmeWoRK 
 In South Africa the National Environmental Management Waste Act (2008) provides 
guidelines to legislation that is core to the management of Waste Oil in South Africa. This 
Act covers the management of hazardous waste, including the licensing of waste collection 
companies and treatment facilities and also provides the strategic framework for extended 
producer responsibility in South Africa. It makes specific provision for the adoption of 
economic instruments for the management of solid waste streams.
According to the South Africa Constitution “ Every person shall have the right to an 
environment which is not detrimental to his or her health or well-being” Environmental 
provisions are included in the Bill of Rights in Chapter 2 of the Constitution of South Africa 
Act (No. 108 of 1996). In terms of Section 24 of the Act, everyone also has the right:
“to have the environment protected, for the benefit of present and future generations, 
through reasonable legislative and other measures that:
• prevent pollution and ecological degradation;
• promote conservation; and
• secure ecologically sustainable development and use of natural resources while 
promoting justifiable economic and social development”.
This fundamental right underpins environmental policy (Environmental Management and 
Integrated Pollution and Waste Management and the National Water Act; and National 
Environmental Management Act (NEMA). NEMA states that:
“The State must respect, protect, promote and fulfill the social, economic and 
environmental rights of everyone and strive to meet the basic needs of previously 
disadvantaged communities; inequality in the distribution of wealth and resources, and the 
resultant poverty, are among the important causes as well as the results of environmentally 
harmful practices”
In South Africa municipalities are mandated by law to develop and implement sustainable, 
integrated management plans and systems. In most cases the responsibility of 
municipalities is to provide waste management services. According to the Financial and 
Fiscal Commission (2012) the South African Constitution (and other legislation) mandates 
local government to provide communities with equitable, affordable and sustained basic 
services, which include waste management. Yet today the majority of municipalities and 
cities in South Africa face serious economic, social and environmental challenges related 
to waste management. The current waste disposal methods, are not environmentally 
sustainable, and municipalities have difficulty complying with regulations and other 
environmental laws according to the Fiscal Commission Report of 2012. Municipalities, 
especially in small towns and rural areas, struggle to find funds to develop and rehabilitate 
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their waste management infrastructure. This is mainly because of the lack of awareness 
and low prioritisation of waste management. Moreover, when funds are available to 
develop the infrastructure, often the money is insufficient to operate and maintain these 
facilities. In South Africa about 95% of waste is disposed in landfills (Kalule and de Wet, 
2009). Many South African municipalities contain a large number of poeple whom cannot 
afford to pay for basic services. 
Municipalities can no longer afford the ‘collect and dump’ approach to solid waste 
management because collection and transportation costs are soaring according to the 
Fiscal Commission Report. 
This problem is compounded by the depletion of available landfill airspace, particularly in 
the large cities and metros. Currently, most of the major metros and cities in South Africa 
have exhausted their landfill airspace, and no suitable land is available for new landfills. 
(Financing of Waste Management in South Africa, 2013).
With the introduction of the new “National Environmental Management Waste Act” in 
March 2009 (Act No 59, 2008) South Africa now has a fixed set of rules that waste 
generators and disposers have to comply with. Waste in legislation in South Africa is 
governed by the National Environmental Management: Waste Act (Act 59 of 2008). The 
Act states that the Minister must establish a national waste management strategy and may 
amongst others: declare priority waste streams; prescribe measures for the management 
of identified waste streams; set targets for recycling of certain waste streams; set targets 
for the minimization of certain waste streams; and ban certain waste streams from landfill.
Table 5. Waste laws in south Africa (Financing of Waste management in south 
Africa, 2013).
Title of legal document
1. The South African Constitution (Act 108 of 1996) 
2. Hazardous Substances Act (Act 5 of 1973)
3. Health Act (Act 63 of 1977)
4. Environment Conservation Act (Act 73 of 1989)
5. Occupational Health and Safety Act (Act 85 of 1993)
6. National Water Act (Act 36 of 1998)
7. National Environmental Management Act (Act 107 of 1998)
8. Municipal Structures Act (Act 117 of 1998)
9. Municipal Systems Act (Act 32 of 2000)
10. Mineral and Petroleum Resources Development Act (Act 28 of 2002)
11. Air Quality Act (Act 39 of 2004)
12. National Environmental Management: Waste Act, 2008 (Act 59 of 2008)
Oil is classified under Hazardous Waste categories level 2 - HW07 Waste Oils. South 
Africa generated 59 million tons of general waste in 2011 (Table 8). An estimated 5.9 
million tonnes of general waste was recycled (10%) with the remaining 53.5 million tonnes 
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of general waste being landfilled. South Africa generated 1,319,096 tonnes of hazardous 
waste in 2011 of 9% was used oil according to the Department of Environmental Affairs, 
2012.
Table 6. hazardous Waste generation in 2011 (dept. of environmental Affairs, 2012).
hazardous 
Waste (tonnes) generated Recycled Treated landfilled Recycled %
HW01 Gaseous 
waste 55 - 55 - -
HW02 Mercury 
containing 
waste 
868 - - 868 -
HW03 Batteries 32912 32252 - 658 98
HW04 POP 
Waste 486 - 80 406 -
HW05 Inorganic 
waste 290154 - - 290154 -
HW06 Asbestos 
containing 
waste 
33269 - - 33269 -
HW07 Waste 
Oils 120000 52800 - 67200 44
The National Waste Management Strategy (DEA, 2011) was approved by the South 
African Government’s Cabinet in 2011 and sets targets to promote waste minimization, 
reuse, recycling and recovery of waste. The implementation of the strategy must be 
monitored and the strategy must be reviewed at least every five years.
The purpose of the National Waste Information Regulations 2012, which falls under the 
National Environmental Management Act (Nema): Waste Act No. 59 of 2008, is to control 
the collection of information on waste and waste management in South Africa to fulfil the 
objectives of the South African Waste Information System (SAWIS), as set out in Section 
61 of Nema.
Strict penalties came into effect for generators of used oil whose businesses fail to comply 
with the National Waste Information Regulations of 2012. The maximum sentence of 15 
years imprisonment or an appropriate fine, or possibly a fine and imprisonment could also 
be on the cards for offenders in the near future. This speaks to the notion of enforcement 
by the Environmental Management Inspectors (EMIs) or Green Scorpions. 
The Green Scorpions is a network of environmental enforcement officials from different 
government departments. They are appointed in terms of the National Environmental 
Management Act 107 of 1998 (NEMA). They conduct compliance inspections against 
legislative provisions. By doing so, they insure the integrity of the regulatory functions 
such as the National Waste Information Regulations of 2012 according the Department of 
Environmental Affairs, (2014).
Generators of used oil are required to document their used oil from cradle to grave using a 
waste manifest and submit it to the South African Waste Information System (SAWIS). Set-
up by the Department of Environmental Affairs (DEA) it is a system used by government 
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and industry to capture data on the tonnages of waste generated, recycled and disposed 
of in South Africa on a monthly basis. This data put SAWIS in a position to provide cradle 
to grave history of each ton of used oil in South Africa (Dept. of Environmental Affairs, 
2014).
Typically the manifest must reflect the following according to Engineering News (2014):
“the classification of the waste; the quantity of each type of waste generated, 
expressed in tons per month; and the quantity of each type of waste that has 
either been reused, recycled, recovered, treated or disposed of; as well as 
where and by whom each type of waste was reused, recycled, recovered, 
treated or disposed of Waste Manifest are the chemical composition of the 
waste; the physical nature or consistency of the waste; the quantity of the 
waste; packaging; transport type; special handling instructions; the date 
of collection or dispatch; the intended receiver or waste manager; and 
a declaration that the content of the consignment is fully and accurately 
described, classified, packed, marked, labelled, and, in all respects, the extent 
to which the waste is in a proper condition to be transported in accordance with 
the applicable laws and regulations” (Engineering news, 2013).
South Africa has enacted legislation with the duty of care provisions in the National 
Environmental Management Act, 1998 (“NEMA”) with similar liability provisions features as 
discussed in the Superfund. The law are makes provision for penalty clauses. 
This hopefully will serve as a deterrent to industry and in particular petroleum companies 
to manage used oil which is under its control and an incentive to investigate sustainable 
solutions, such as recycling of used oil rather than allowing used oil to contaminate water 
sources and groundwater. This may not necessarily be the case where the petroleum 
industry does not have control of used oil such as the transport, mining, agricultural 
industries and informal garages. 
South Africa has made good strides in developing and enforcing national waste standards. 
The ROSE Foundation has played an effective role to assist in managing used oil in the 
country. It appears as if there are less disconnects between practice and policy in the 
case of South Africa. Industrial Ecology concepts of recycling are well defined in policy. 
This does however not mean that used oil management is under control. There are still 
in-roads to be made in the informal sectors, such as “do it yourselvers”. Over the long term 
educating Joe Public on the effects of used oil and how to manage it, will be regarded as a 
key priority for more sustainable outcomes.
TRend seTTIng WAsTe mAnAgemenT PolIcy
In the previous section I provided as much detail as I could about existing policy 
frameworks in each different context in the four countries considered in this study. This 
section turns to thinking through notions of effectiveness, in relation to practice. Before 
policy is developed, it is generally accepted practice that a waste strategy should be 
developed. The Waste Hierarchy method should guide this strategy on prevention, 
preparation for re-use, recycling, other recovery, e.g. energy recovery, and disposal. A 
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strategy is also intended to facilitate the provision of infrastructure for the management 
of hazardous waste. The policy of waste management tends to highlight the generator’s 
responsibility, but never the obligation of governments to provide for appropriate waste 
recycling facilities nor their roles in creating opportunities for these. All four case study 
countries have developed their visions for the next 20 years, but these strategies lack 
executable targets. Yet, why is the case? 
This aspect of planning is fundamentally missing in most waste strategies in Africa. The 
Waste Strategy should identify infrastructure and capacity needs for the treatment and 
disposal of hazardous waste. Based on these, fundamental policy may be developed. 
It has been my experience having been on numerous field visits to the four case study 
countries that strategies were not robust enough or, where they did exist, were simply only 
well intended documents, never delivered upon.
In a scenario where waste oil is recycled, countries would have to invest in used oil 
furnaces or boilers and the specialised incinerators described in the previous chapter, 
as well as re-refining techniques to help solve used oil challenges. Although these 
apparatuses provide a method for managing used oil, they have the potential to create 
other problems if not operated properly which may result in emissions releases into the 
environment that are more toxic than the original used oil. This is the case in Kenya and 
Namibia where furnaces are used which are not burning at high enough temperatures or 
where there is no secondary burner.
Further to this it is imperative to clearly define detailed regulations of how oil should be 
managed from “cradle to grave”. I am using the North West Territories, Guide on Used 
Oil in Canada as an example what would constitute this detail.. Used oil in North Western 
Territories of Canada accounted for about 70% of the hazardous waste generated each 
year which amounted to approximately 1.7 million litres. Of that amount, only 240,000 litres 
were re-used as fuel or recycled. The remaining 1.5 million litres were largely unaccounted 
for, some of which was dumped or placed in landfills (North West Territories, 2003). I argue 
that the best practice in used oil management as discussed in Chapter 3 should be used 
when used oil regulations are developed. Used oil practices are not regulated to this detail 
in Kenya, Namibia, and Mozambique nor in fact in South Africa. These regulations apply 
to the storage, handling, and disposal of these products and would prove useful if adopted 
into policy. 
A simple example which should be a mandatory requirement for any used oil policy or 
set of regulations is record keeping. Record keeping is an important aspect of used oil 
management and should include the points listed below (North West Territories, 2003), this 
is also industry practice. However most facilities which I have audited other than in Kenya, 
Mozambique, Namibia and South Africa (these sites include countries such as: Cameroon, 
Gabon, Rwanda, Egypt, Pakistan, Mauritius, Guinea Bissau, DRC, Burundi, Uganda, 
Zambia, Malawi, Botswana) tend to fail on points “a”, “c”, “e” and “g” as outlined below in 
the record keeping requirements for used oil disposal. Most facilities in these countries 
cannot identify the actual site where used oil was disposed other than the transporter who 
collected the oil. 
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I reason that facilities (depots/retail service stations) do not know where their used oil 
is being disposed is because they would rather not know. They themselves realise the 
severity of the problem, but there hands are tied with limited or no disposal options 
available.
Recording Keeping information
a. the volume of used oil generated at the facility;
b. the volume of used oil consumed;
c. the name and address of the person in charge, management or control of the used oil, 
and the place where the used oil was produced;
d. the analysis of any representative sample of used oil;
e. a summary of maintenance performed on the incinerator or processing equipment;
f. the volume and nature of the products produced from the used oil;
g. the destination of the used oil products shipped from the facility.
The above record keeping requirement in my view is considered best practice and should 
be considered when oil regulation or policy is formulated. As with all the audits I have 
undertaken at oil recycling/ incineration plants in Kenya and Namibia record keeping was 
a critical component which was not well managed. The owners had either poor records or 
no records at all as there was very little guidance in the policy/regulations as to what the 
legal requirements are and which documentation/records should be kept on file. This made 
my job difficult as I could not establish environmental liability. Record keeping is a critical 
element of a management system and which is well managed in oil companies as stated in 
Chapter 2, and as per company policy requirements. Simply put, oil can be well managed 
if volumes are measured. 
sTATe oF The envIRonmenT susTAInAbIlITy In AFRIcA
According the UN Conference on Sustainable Development (Rio +20 *2012) reports 
that sustainable development in Africa needs to be on the path to broad-based, quality 
economic growth and similarly this requires a suitable approach to policy. This is what 
is referred to by the term’ sustainable development’ as in particular, contained in the 
Brundland Report - that the environment cannot be seen in isolation from economic 
development and human needs. In support of this, environmental policies, they argue, are 
also the achievement of socio-economic goals, especially the alleviation of poverty. This 
policy needs to be in concert with practice. Blaikie quoted by Osei-Hwedie, (1996) refers 
to the vicious circle of poverty, environmental degradation and associated environmental 
deterioration on the one hand, and the desires for economic development on the other. 
His study highlights social, political and economic issues arising from environmental 
degradation and development.
According to the UN Report (2008) growth is a prerequisite as it creates the wealth from 
which sustainable development initiatives. In order to achieve these goals it requires 
significant policy shifts, as well as financial and technical resources, to cushion the 
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effect and avoid a rise in poverty levels. The notion of financial investment supports my 
argument that there is a need to start investing in waste infrastructure to better support 
the “disconnected” policies which require waste to be appropriately disposed of but in 
reality cannot be complied with as there are no infrastructural facilities for to dispose waste 
appropriately, in particular used oil. Environmental sustainability has been an essential 
part of the approach to reduce poverty, as environmental degradation is inextricably and 
causally linked to problems of poverty, hunger, gender inequality, and health according to 
the United Nation Report on Sustainability, (2008). 
The authors of the this report argue that livelihood strategies and food security of the poor 
often depend directly on functioning ecosystems and the diversity of goods and ecological 
services they provide. Insecure rights to environmental resources, as well as inadequate 
access to environmental information, markets, and decision-making, limit the capacity of 
the poor to protect the environment and improve their livelihoods and well-being (UNECA, 
2008).
The United Nations Economic Commission for Africa 2012 Report “Progress towards 
Sustainable Development in Africa” states that the African region is making progress in 
addressing environmental issues in its quest for economic and social development. Many 
African countries are signatories to a Multilateral Environmental Agreements (MEAs), 
which provide frameworks for addressing environmental challenges. These conventions 
deal with various aspects of environmental management and related areas, including 
trade, which impacts directly on environmental sustainability according to the United 
Nation Report of 2012. In spite of this, there remain challenges around the three pillars 
of sustainable development, i.e. planning, budgeting and implementation of plans and 
programmes. The United Nations (2012) in its report on “Recycling and Destruction 
Technology for Waste Oils” has highlighted the need for economic policies to adequately 
address environmental consequences. The report argues that mechanisms and 
administrative systems dealing with environmental issues are still weak with insufficient 
public awareness about the real causes and magnitude of environmental problems and the 
consequences of not dealing with them. 
There are improvement opportunities for friendly development strategies in Africa. Typically 
Africa as a continent needs to undertake the following according to United nations 2012 
Report: “Recycling and destruction Technology for Waste Oils”. Below are some critical 
aspects which were identified to improve policy formulation and policy execution.
a. Strengthen implementation capacity; review policies and development programmes that 
are harmful to the environment, 
b. Step up financing for environmental sustainability initiatives 
c. Encourage the development and application of measures of growth performance that 
adjust for environmental degradation; and
d. Invest and participate in collaborative research geared towards improving understanding 
of how ecosystems such as forests and marine ecosystems can generate multiple 
benefits to support improved livelihoods.
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According to a United Nation Report “Africa Review report on Waste Management” 
of 2009 the gap between waste management policy and legislation and actual waste 
management practices is widening in Africa. The reason for this is capacity constraints 
and the non-existence of waste management facilities for the different waste streams. 
This United Nations Report of 2009 predicts waste generation will increase significantly 
owing to industrialisation, urbanisation and modernisation of agriculture in Africa. This 
will exacerbate the capacity constraints in waste management. Lifestyles are changing, 
consumption patterns increasing and the complexity and composition of waste streams 
in Africa ever changing. The more affluent the middle class the more cars on the road, 
the more waste oil generated. This report from the United Nations (2009) debates 
the inadequacy of legal and institutional/administrative framework for sound waste 
management. Comprehensive national waste legislation is lacking in many African 
countries although several countries have piece meal legislation on hazardous waste 
management. Improper waste disposal has severe environment and health consequences 
leading to poor hygiene, lack of access to clean water and sanitation (United Nations, 
2009). 
This will result in many countries in Africa not meeting the Millennium Development Goal 
target of reducing by half the proportion of people without sustainable access to safe 
drinking water and basic sanitation by 2015 (United Nation Report 2009).The region 
requires infrastructural, institutional, legal reforms and changes in attitude. The report 
states that countries in Africa needs to adopt and focus on strategies such as waste 
minimization, by promoting reduction, reuse and recycling of waste. For my purposes, I am 
more interested in the “how” part to manage used oil. Policy is merely one dimension of 
the solution to my used oil challenge. 
The United Nation “Africa Review report on Waste Management” (2009) stated that current 
and future implementation challenges and constraints include:
• Insufficient capacity for environmentally sound management, including where 
appropriate recovery and recycling, of various waste streams across Africa. 
My response: This is where I believe oil companies can build capacity with used oil 
recyclers/disposers as argued earlier in this chapter in order to build capacity. Oil 
companies have vast levels of expertise and are willing to assist.
• Constrained access to finance and technical know-how. 
My response: By proving thirds party waste recyclers with long term business contracts 
to recycle oil may put them in a better position to invest in their own businesses as 
argued earlier in this chapter. This will enable them to draw up the technical know-how 
from the oil companies.
• Current by-laws in Mozambique, Kenya and Namibia are the responsibilities of 
municipalities which are insufficiently equipped to deal with collection and disposal 
My Response: Building third party capacity on sustainable basis may circumvent this 
challenge by making waste recyclers responsible to collect used oil and develop their 
own drop off centres for used oil.
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• Implementation and enforcement of waste regulations are constrained by poor 
governance and prevalence of corruption. 
My Response: Allowing the oil industry to in Kenya, Mozambique and Namibia to 
organise themselves round a model similar to that of the ROSE Foundation in South 
Africa with minimal policy guidance required and minimal enforcement required. Such as 
model is essentially a business model. The more oil is recycled the better for business. 
The ROSE foundation has representation of all oil companies involved in recycling 
and there financial statements are audited and scrutinised by its investors, i.e. the oil 
companies. This makes corruption slightly more difficult. 
• Inadequate or limited awareness and appreciation of best practices for environmentally 
sound management of wastes is a major constraint among the communities. 
My Response: Best practice in used oil managed is developed by the oil industry 
globally and shared at country level though years of experience and institutional 
knowledge. Oil companies can help set minimum norms and standards in partnership 
with government for disposal technology.
WAsTe mAnAgemenT Technology used In AFRIcA
Historically the petroleum industry has focussed on end-of-pipe approaches to waste 
disposal (Leemann, 1998) however as discussed above in terms of best practice in terms 
of sustainable development this view is changing. Gertsakis (2003) argues that within 
the context of waste management, end-of-pipe responses were increasingly viewed as 
ineffective in their long-term impact. However, the challenge remains to provide affordable, 
effective and sustainable waste management practices and treatment options to manage 
increased volumes of waste. Oil companies are coming under increasing pressure to 
offer a used oil storage, collection and recycling service to commercial customers and 
retailers as part as a value added benefit and sustainable development. By offering these 
benefits it increases business opportunities especially if competitors (oil companies) are 
not offering this service. Customers are increasingly facing similar issues of compliance 
to local regulations and environmental liability (even if not policed) as oil companies. Thus 
they are requesting this cradle to grave management of the product life cycle. In my view 
there are business opportunities in recycling of used oil in Africa owing the thin spread of 
this service. 
National governments need to pass policy enablers for either the oil companies in 
partnership with other private sector partners to invest in recycling technology. I argue 
that waste policy and associated economic policy should create an investor friendly 
environment in order to think proactively about waste disposal technology. This will enable 
governments to adopt and set minimum norms and standards for certain technology and 
define it waste policy regulations. Hopefully this will allow environmental lead agents to 
move away from their bias to licence facility only based on inadequate licencing criteria.
disposal options
The next section discusses disposal options in the context of policy development. 
Considering technology options in policy will help towards to more comprehensive way of 
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addressing disconnects between policy and waste disposal infrastructure.
 Used oil which cannot satisfactorily be re-cycled must be disposed of and options 
here may include consignment to landfill sites suitable for this type of hazardous waste 
and incineration in high temperature furnaces. In some locations cement kilns are may 
be used, mainly in South Africa where such technology is available. The incinerations 
which I have audited in Kenya and Namibia (Chapter 3) do not conform to best practice 
industry standards as they do not have an after burner or incinerates are operating a too 
low temperatures. It this kind of detail which I expect to find in a waste strategy or policy 
framework policy.
In addition to reprocessing, the below disposal options could be utilized:
• Incineration of used oil at high temperatures, e.g. cement and lime kilns 
• Burning untreated used oil 
According to the ROSE Foundation there are several treatment processes are used 
in South Africa where technologies are widely available owing to a sophisticated oil 
industry. These typically include mechanical separation of contaminants by filtration and 
centrifuging, chemical separation to remove unwanted components and thermal refining to 
improve the quality of the fuel (ROSE Foundation, 2014).
Waste oil Furnaces
The United Nations, Environment Programme Report on “Recycling and destruction 
Technology for Waste Oils” of 2012 states that a waste oil furnace is a type of furnace 
used for heating purposes and is fuelled by used oil that is free of hazardous contaminant. 
Waste oil can be disposed of in different ways, including sending the used oil off-site 
(some facilities are permitted to handle the used oil such as your local garages and local 
waste disposal facilities), burning used oil as a fuel (some used oil is not regulated by 
burner standards, but others that are off-specification used oil can only be burned in either 
industrial furnaces, certain boilers, and permitted hazardous waste incinerators), and 
marketing the used oil (United Nation, 2012).
A factory in Mombasa, Kenya for example uses a thermal operation (Furnace) as depicted 
in Photo 2. This furnace is used to assist in melting operations. Waste streams sent to this 
facility include waste oil and sludge. These wastes are used for combustion in a furnace 
operation to melt metals. This factory produces steel window frames, locks keys etc. 
Similarly, in Nairobi a waste company incinerates mostly used oil sludge, including all other 
kinds of waste. 
landfill
Land filling has been the most common method of hazardous waste disposal across Africa 
for many years (Komilis et al, 1999). A report by the World Bank (1999) distinguishes 
a sanitary landfill from an open dump. An operated dump is mainly where wastes 
are inspected and recorded then disposed. Engineered landfills attempt to minimize 
environmental impacts. Sanitary landfills incorporate measures to control gas and collect 
and treat leachate, apply a daily soil cover on waste, and implement plans for closure and 
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aftercare long after waste has ceased coming to the site (World Bank, 1999). Hazardous 
wastes infrastructure (e.g. landfi lls, incinerators, cement kilns) in Africa are largely non-
existent or poorly engineered (McNeil, 2001 & Ibitayo, 2008). Hazardous wastes are 
essentially collected from industry and dumped onto domestic landfi lls, which are ill 
equipped to manage hazardous substances (Turshen, 2004). The open dump approach 
is the primitive stage of landfi ll development and remains the predominant waste disposal 
option in most African countries (Lardinois & van de Klundert, 1995). Except for South 
Africa and Namibia both Kenya and Mozambique practices open dumping for fi nal disposal 
of hazardous waste. South Africa is also the only country with specifi c regulations and 
guidelines in place governing solid waste landfi lls (World Bank, 1999). To this effect waste 
management legislation in South Africa prohibits the disposal of hazardous waste into 
landfi ll. Used oil is defi ned as hazardous waste.
Photo 4 below is an aerial view of the Aloes Hazardous waste Site, In Port Elizabeth, 
South. This is an engineered (see Table 1) landfi lls and operated by Enviroserv to manage 
hazardous waste. These engineered landfi lls include, Vissershok, Cape Town; Holfontein, 
Johannesburg; Shongweni, Durban and Cell 2 of Kupferberg Land fi ll in Windhoek, 
Namibia. Mozambique is currently in the planning stages for an engineered landfi ll, 
Mavoco in Maputo.
This photograph was at Aloes Landfi ll in Port Elizabeth, South Africa. This facility is ISO 
14001 certifi ed. This is an international certifi cation and means that the environmental 
impacts of this facility are adequately mitigated. This facility does regular groundwater 
monitoring to ensure no leachate reaches groundwater. The photograph provides a 
Figure 2. Aloes landfi ll site, Port elizabeth south Africa (vrede, 2007). 
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clear indication where ground monitoring wells are located. Some monitoring wells are 
located on the fence line to ensure no migration of contaminated water off site. This site 
is regularly audited by internal and external stakeholders to ensure measures to mitigate 
against environmental risks are adequate. 
This site is privately owned by Enviroserv a waste management company with various 
such sites across South Africa and Africa, including Middle East. The site has adequate 
liability insurance with good fi nancial results over the last fi ve years. This site has an 
HDPE liner below which is several hundred foot of clay. This hazardous landfi ll accepts 
hydrocarbons, corrosive wastes, woolwashery waste, tannery waste, foodstuff, heavy 
metals, laboratory, sewage, domestic waste, and commercial waste. Aloes uses the 
following disposal/treatment methods on site: ash blending, lime neutralisation, chemical 
precipitation, encapsulation and Reverse osmosis for leachate. The dept. is regulatory 
audited by the Department of Environmental Affairs (Sue Alcock,2007).
The landfi ll is located the outskirts of the city of Port Elizabeth and about 3km from the 
fringes of the city and close to community housing. However security around the site is 
acceptable – (security fence and security guards etc.) Aloes Landfi ll also works closely 
with Zwartkops Trust, who are represented on the Aloes Monitoring Committee on the 
Environment. Compared to landfi lls in Maputo and Kenya, this facility is world class.
This photo was taken of Aloes Landfi ll Leachate Impoundment Dam. Leachate is liquid 
material that drains from landfi ll and contains signifi cantly elevated concentrations of 
hazardous substances. Owing to the nature of the toxic substances in the dam this area 
has an electric fence to prevent any unauthorised entry. 
Figure 3. Aloes leachate Impoundment dam (vrede, 2013).
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Table 7 below provides a synopsis of landfill classification of which semi-controlled dumps 
and controlled dumps dominate the African landscape.
Table 7: landfill classifications (World bank, 1999)
engineering 
measures
leachate 
management
landfill gas 
management
operation 
measures
Semi-Controlled 
Dumps None 
Unrestricted 
Contaminant 
Release
None
Few, some 
placement of waste 
– still scavenging
Controlled Dump None
Unrestricted 
Contaminant 
Release
None
Registration 
and placement/ 
compaction of 
waste
Engineered Landfill
Infrastructure and 
liner in place
Containment and 
some level of 
leachate treatment
Passive ventilation 
or flaring
Registration 
and placement/
compaction of 
waste; uses daily 
soil cover
Sanitary Landfill
Proper siting, 
infrastructure; 
liner and leachate 
treatment in place
Containment and 
leachate treatment 
(often biological 
and physico-
chemical treatment)
Flaring
Registration 
and placement/ 
compaction of 
waste; uses 
daily soil cover. 
Measures for final 
top cover
Sanitary Landfill 
With Top Seal
Proper siting, 
infrastructure; 
liner and leachate 
treatment in place. 
Liner as top seal
Entombment Flaring
Registration 
and placement/
compaction of 
waste; uses daily 
soil cover
Controlled 
Contaminant 
Release Landfill
Proper siting, 
infrastructure, with 
low-permeability 
liner in place. 
zotentially low 
permeability final 
top cover
Controlled release 
of leachate into the 
environment, based 
on assessment and 
proper siting
Flaring or passive 
ventilation through 
top cover
Registration 
and placement/
compaction of 
waste; uses 
daily soil cover. 
Measures for final 
top cover
Incineration
Any process that uses combustion to covert a waste to less bulky, less toxic or less 
noxious material is called incineration according to the United Nation Report of 2012 on 
oil recycling. An incineration system must produce as complete a combustion cycle as 
a practical measure using optimum selection process parameters (time, temperature 
and turbulence) and provide air pollution control devices to minimise the emissions of air 
pollutants (United Nation, 2012).
Incineration plants tend to be among the most expensive solid waste management options 
according to this report. These plants are capital-intensive and require high maintenance 
costs and comparatively higher technically trained operators. This technology is used in 
Walvis Bay Landfill, and by operators of incinerators extensively used in South Africa. This 
technology is not commonly adopted in Africa owing to the reasons discussed above, but 
also owing the heavy metal of the product itself. Incineration of waste containing heavy 
metals is avoided to ensure a suitable slag quality is maintained. Generally high capital 
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and maintenance costs may make incineration beyond the reach of many of the poorer 
countries. This explains the patchy distribution of any good incineration facilities in Kenya, 
Namibia or Mozambique.
One of the best features of incineration is that it can be used to reduce the original 
volume of combustibles by up to 95%. Air pollution control remains a major problem in the 
implementation of incineration technology. It is not a widely used technology for burning of 
used oil owing to the composition this waste stream which tends to been questionable in 
terms of its suitability for auto combustion (United Nation 2012).
According Bogner et al cited by the Financial Commission (2007) incineration accounts 
for over 130x106 tonnes of waste per year in over 600 plants worldwide and is becoming 
a major energy source and fuel replacement. Although used in Kenya and Namibia, this 
process is not widely used in South Africa because of the authorisation of incinerators and 
the very high costs of operation. 
Bogner et al cited by the Financial Commission (2007) say greenhouse gas emissions 
from incineration are considered small at around 40x106 tonnes CO2 per year, or less 
than one-tenth of the emissions from landfills.
Incineration is a treatment technology involving controlled burning at high temperatures; 
e.g., burning sludge to remove the water and reduce the remaining residues to a 
safe, non-burnable ash that can be disposed of safely on land, in some waters, or in 
underground locations. The incineration of hazardous waste often takes place in ovens 
from which the unfiltered exhaust fumes are released directly into the air. Quite often 
financing is not available for the construction of adequate waste treatment facilities, and 
there is a lack of trained personnel to operate waste treatment systems (Skinner, 1993; 
Agenda, 2009). 
Incineration is an efficient way to reduce the waste volume and demand for landfill space. 
Incineration plants can be located close to the centre of gravity of waste generation, thus 
reducing the cost of waste transportation. According the Word Bank (1999) Incineration 
projects should be applicable only if a mature and well-functioning waste management 
system has been in place for a number of years or solid waste is disposed of at controlled 
and well operated landfills. The supply of combustible waste will be stable and amount to 
at least 50,000 metric tons/year. With this in mind it not the most ideal technology in the 
case study countries. In fact Ong’are et al (2010) claim that “incineration facilities in Kenya 
are limited and where available, they are either broken down or improperly used”.
According the World Bank (1999) the lower calorific value must on average be at least 7 
MJ/kg, and must never fall below 6 MJ/kg in any season. The main residue from MSW 
incineration is slag. The amount generated depends on the ash content of the waste. 
Besides, the heavy metals in the slag, which are normally leachable will to some extent 
become vitrified and thus insoluble (World Bank 1999). Proper disposal of fly ash and 
other flue gas cleaning residues is to be noted, but beyond the scope of this study. 
However, in general, it should be treated as hazardous waste and disposed of according 
to leachate properties to landfill. This is catch-twenty-two since Kenya, Namibia and 
Mozambique do not have proper engineered landfills to dispose leachate. It leachate is 
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not properly managed it would impact on the groundwater resources. Furthermore the 
incineration process releases toxic gases produced by the combustion and that this can 
affect the environment and human health. 
Kilns 
A Shell Petroleum undated Report for “Used oil Options” considers rotary kilns incinerators 
as the most versatile and most durable of the common incinerator types. These can 
incinerate almost any waste, regardless of size and composition. A rotary kiln incinerator is 
a refractory lined cylindrical steel shell slightly tilted on its horizontal axis.
 The Shell Petroleum report, suggests that this is supported on two or more heavy steel 
tracks which surround the shell. These ride on rollers allowing the kiln to rotate around 
the longitudinal axis. Waste material is tumbled through the kiln by gravity as it rotates. 
The rate of rotation and angle to tilt determines the amount of time the waste is held in the 
kiln. Combustion air can be introduced to enhance turbulence in the kiln chamber. Owing 
to its versatility and durability, a rotary kiln can treat virtually any hazardous waste (Shell 
Petroleum, undated).
In Kenya and South Africa, the cement industry provides a public or industrial service by 
disposing of wastes even those with little or no useful energy or mineral content. This 
may be done at the request of national governments or in response to local demand. It 
can be done because a cement kiln provides high temperatures, long residence time, 
and a carefully controlled facility capable of high destruction efficiency. More recently, 
modern kilns have been used for waste destruction in some developing countries where 
the lack of existing waste disposal and incineration infrastructure means that kilns are the 
most economical option. Even where good waste disposal infrastructure exists, it may be 
useful to increase local capacity through use of cement kilns. However my visit to Bamburi 
Cement, Mombasa in 2006 and again in 2013 this option comes with its own requirements 
which makes this an unsustainable option in Kenya from a cost of disposal perspective for 
used oil disposal.
According to the Shell “Used Oil Options Report” (undated) the use of cement kilns for 
waste destruction may be less desirable than other approaches, such as recycling or 
reprocessing, but is a useful alternative to landfill or dumping. This has to be evaluated 
case by case in the context of an overall waste management concept. Waste destruction 
in cement kilns must meet strict environmental, health, and safety standards, and must not 
impair the quality of the final product according to Shell (undated). 
The process must be precisely controlled when destroying such wastes, and emissions 
regularly measured. Burning used oil in cement and lime kilns, where the combustion 
temperature is extremely high and the residence time in the flame is long, is highly 
recommended (Shell, undated) Combustion temperature and residence time in the 
combustion zone are such that incineration is complete and metals and other ash residues 
according Shell are incorporated into the cement itself. The kiln emissions are not affected 
which mean disposal are both safe and complete.
A cement kiln is a specialized kiln used in the production of cement. Historically, fuels 
used to fire cement kilns include pulverised coal, petroleum coke, which is a by-product 
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of oil refining, and natural gas. More recently, “alternative fuels” such as used solvents, 
spent tyres, waste oil, paint residue, biomass such as wood chips, treated wood and 
paper, and sewerage sludge have also been used (Ground Work,2006). Incineration is 
capable of converting hydrocarbon-based hazardous materials to simple, non-hazardous 
by-products. However, the conversion mechanisms and the nature of the by-products 
differ considerably (Orr et al, 2004). According to the United States Environment 
Protection Agency (USEPA), the conditions inherent in the cement kiln mimic conditions of 
hazardous waste incineration. For example, trial burns have consistently shown that 99% 
destruction and removal efficiencies for the very stable organic wastes can be achieved 
in cement kilns. Only a few of the cement kilns in developing countries meet the technical 
requirements that, in principle, would make them suitable for incineration (United Nations 
Food and Agriculture Organization, undated).
Cement kilns and incinerators are used in certain parts of Africa and are dependent 
on expertise in the particular country and availability of technology which in turn is 
primarily driven by waste management policy. However there remain inefficiencies in the 
implementation of waste management policy within Kenya, Mozambique and Namibia’s 
governments due to the devolved responsibilities between several governmental agencies. 
The lead agent of policy frameworks is national governments’ responsibility while local 
governments execute policy decisions. With increasing population, prosperity and 
urbanization, it remains a major challenge for government or municipalities to collect, 
recycle, treat and dispose increasing quantities of hazardous waste and wastewater 
generated by industry, particularly from the petroleum industry (UN Commission on 
Sustainable Development, 2011). 
Cement companies in Africa such as LaFarge/ Bamburi cement are exploring using 
alternate forms of energy to runs cement kilns, which typically are 24 hour operations. 
However, many of these companies such as in Mombasa in Kenya are not keen to accept 
used oil owing to the heavy metals and cocktailed used oil (defines as a mixture of all 
types of oil).
Oil companies tend to believe that environmental suitability has to be set against economic 
viability of the options in the market. They do not favour the use of the “cleanest” disposal 
options possible regardless of practicalities and economics. For example, it may be 
preferable to burn used oil in a furnace rather than to transport it hundreds of kilometres 
to a cement kiln, where its value as a substitute fuel may be lower and transport costs, as 
well as the emissions from the transporter, also have to be considered. 
conclusIon
This chapter has shown along with various other reports (United Nation, EMS, Danida and 
Africa Institute) that the implementation of the waste hierarchy and adoption of Industrial 
Ecology concepts into policy formulation has been patchy. There appear to be significant 
disconnects in policy and Industrial Ecology concepts especially in Mozambique. Namibia 
and Kenya have made significant strides in policy formulation but with clear disconnects 
between policy and defined waste practice requirements. There is little evidence of 
widespread reuse and recycling on a sustainable scale other than South Africa. Even 
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though there are noteworthy Kenyan examples of recycling, the reality is that national 
initiatives are limited, similarly is the case in Mozambique and Namibia. Building capacity 
with third party oil recyclers with little policy guidance is necessary and other extended 
producer responsibility will go a long way towards establishing sustainable oil recycling 
and to connect practice with policy. Herein lies the prospect; the vision to work, build 
capacity and share knowledge with oil recycling and in so doing build strong partnerships 
which help connect the currently disconnected oil industry with the recycling industry.
The current disconnects between Industrial Ecology an innovation around reuse and 
recycling are hindering the industry becoming more sustainable with regard to used oil. 
Chapter 5 will discuss the concept of extended producer responsibility as a way of nudging 
oil producers to recycle.
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InTRoducTIon
This chapter discusses policy improvement prospects for used oil management and 
debates the discourse of industrial ecology in an extender producer responsibility context 
and also discusses the options of hydrocarbon composting as an immediate solution to the 
oil industry where used oil disposal options are limited. Further to this it also discuses the 
fiscal adantanges of used oil recycling and how policy should be positioned to extract such 
value. As I shall propose, a set of enablers would help drive used oil management where 
institutional capacity is weak. This chapter expands on and supports the notion of greater 
responsibility for producers of used oil with governments providing the policy framework 
and guidance. As I have argued throughout this thesis, often policy failures occur owing to 
disconnects between policy, finance and institutional capacity leading to unsustainable waste 
management practices. In cases like Namibia (small market), Kenya (unregulated market) 
and Mozambique (weak institutional capacity) I am of the opinion that industry should 
organise itself and proactively influence governments in policy making in order to achieve 
sustainability, rather than waiting on governments to design policy and regulations which 
might not be “fit for purpose”. Further this the chapter also looks at policy prospects, in the 
form of lessons from Tanzania and Zambia where measures were undertaken to connect 
policy and environmental expenditure. I believe, the expenditure part is the executable part 
of policy which often seems to be unplanned or fails owing to various factors discussed in 
chapter 4.
The UNEP, 2012 states that legislation and regulations form an important part of the 
management of waste oils and should be viewed as a prospect to manage environmental 
and health impacts. Ideally countries should design policy which is “fit for purpose”, 
notwithstanding the fact that environmental impact of waste oils is a global and trans-
boundary issue (UNEP, 2012). Ayres (2002) an industrial ecology scholar argues that a 
structure of a country’s political system may affect the way its wastes are managed. To 
this end what is mainly affected are the scale of operations, patterns of materials flows, 
financing arrangements, standards of performance and the pace of regulatory reforms 
(Ayres, 2002).
GoveRnmenT’s ResPonsIbIlITy In develoPInG PolIcy 
PRosPecTs
Developing countries, face a number of challenges to the successful implementation of 
alternative, first world, waste policy instruments including institutional challenges (financial 
and human resources), insufficient political support, an unsupportive legal environment, a 
lack of clarity regarding the role of government and the intention of policy, leading to a lack 
of ownership and to ineffective policy (Godfrey and Nanman, 2007).
While developing appropriate policy and regulations, it may be best to consider regulations 
and guidelines designed by various state and country agencies as lessons learnt. In 
the section below three used oil management models are discussed. These models are 
what I would consider best in industry. The ROSE foundation in South Africa, which is 
made up of oil industry players; the Australian Model (Transpacific), which collects waste 
oil from customers and then recycles it; and the Association Technique de l’Industrie 
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Européenne des Lubrifiants (ATIEL) in Europe. Transpacific is the largest waste oil 
collector in Australia and provides used oil removal, disposal and recycling services for 
thousands of clients across Australia Transpacific operates under an externally certified 
Integrated Management System meeting the requirements of key Australian standards 
for quality, environment and occupational health. Association Technique de l’Industrie 
Européenne des Lubrifiants in Europe is a body of members from various global lubricant 
manufacturers: BPCastrol, CEPSA lubricantes, Chevron, ExxonMobil, Fuchs, GALP, 
Kuwait Petroleum, Lotos Oil, LUKOIL, Neste Oil, ORLEN OIL, PETRONAS, REPSOL, 
Shell, SK Lubricants, Statoil Lubricants, Total and Valvoline which develop specification 
and disposal options for used oils (ATIEL, 2011, Code of Practice). All three models have 
a similar objective to manage used oil. In all three cases governments of these countries/
regions developed the enabling framework and by doing so extended the producers of 
used oil to take the lead in recycling of their own product.
I am not suggesting adopting these models and policy simply because they represent best 
practice, but it is worthwhile exploring lessons learnt from their design as a way to rethink 
practice in countries such as those considered in this thesis and to design the model to 
fit local conditions of each country in Kenya, Mozambique and Namibia. Simply adopting 
new policy directions based on “best practice” as outlined above may not constitute a 
guaranteed sustainable future for used oil management. It has been my experience that 
although policy exists, the executable part of the policy is poorly implemented. 
The findings of the Africa Environment Outlook-3 UNEP, (2013) assessment point to a 
number of actions, which if adequately taken, can make promising policies work effectively. 
These include adequate data and information systems for decision making; stakeholder 
engagement; institutional mechanisms to ensure alignment and collaboration; capacity 
development of all stakeholders; and clear implementation roadmaps with realistic 
targets and funding mechanisms for recycling technology. To attend to solutions in terms 
of policy this chapter examines used oil management and returns to think about this 
from the industrial ecology perspectives. Industrial ecology concept have, throughout 
this thesis enabled an understanding of practice and policy and is useful when thinking 
about prospects - the flows and compositions of used oil and how its potential use as raw 
materials might be assessed and promoted, and to speculate on what types of design 
tools are necessary for increasing the use of wastes as raw materials (UNEP, 2013).
IndusTRIAl ecoloGy APPlIcATIon
In Chapter 4 I explored providing an understanding of what industrial ecology means in 
policy formulation and from the case studies examples industrial ecology concepts such 
as recycling are well defined in policy of the case study countries. Yet, there have been 
varying definitions of industrial ecology. Frosch, (1992) defines it as a system that “would 
maximize the economical use of waste materials and of products at the ends of their lives 
as inputs to other processes and industries’, essentially proposing the notion of mimicking 
natural systems.
In this line of argument, industrial ecology looks to non-human ‘natural’ ecosystems 
as models for industrial activity. Many biological ecosystems are especially effective at 
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recycling resources and thus are held out as exemplars for effi cient recycling of materials 
and energy in industry. A good example of industrial re-use and recycling is in Kalundborg, 
Denmark (Ayres, 2003). This district contains a cluster of industrial facilities including an oil 
refi nery, a power plant, a pharmaceutical fermentation plant and a wallboard factory. These 
facilities exchange by-products which could have been considered wastes. This is termed 
‘industrial symbiosis’ because of the mutually benefi cial relationships found in nature and 
labelled as symbiotic by biologists, representing the manner in which industrial ecology 
thinking places value on human technological activity (Ayres, 2003).
Figure 1. illustrates the changing nature of the industrialisation timeline. The thinking is 
that full industrial ecology will be reached when process systems and equipment, are “fully 
compatible with existing industrial ecosystems as a matter of course” (Little, 1994). 
There are three key elements of industrial ecology according to Hesham, 2006. 
“The fi rst element is its systems approach where IE studies the whole 
system that includes the material and energy ﬂ ows, rather than just studying 
a component of the system. The second element of IE is that it takes into 
consideration the material and energy ﬂ ows in and outside a company 
boundary. The third element is the use of key technologies as an essential 
component to achieve the transformation from an unsustainable industrial 
system to a viable industrial ecosystem.”
The Basel Convention defi nes, “Waste oil is oil from industrial and non-industrial sources 
which has been used for lubricating or other purposes and have become unsuitable for 
their original purpose due to the presence of contaminants or impurities or the loss of 
original properties (e.g. lubricating oils, hydraulic oils, metal working fl uids, electrical 
(dielectric) or heat transfer fl uid, insulating fl uid)”. The UNEP (2012) predicted world 
demand for lubricant oil to increase by 2.3 percent per year to 41.7 million metric tons in 
2010. This is mainly owed to increasing rates of motor vehicle production worldwide, and 
rising number of kilometres travelled per vehicle due to expanding cities and towns.
figure 1. ecological Resilience
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Economies around the world, are showing a growing trend in the uses of oil. The estimated 
global demand of lubricant oils will increase to about 45 million Metric Tonnes by the year 
2015 according to the United Nations Environment Programme. This trend suggests that 
the demand will be stronger in the Asia/Pacific, Africa/Mid East and Latin American regions 
expanding due rapid industrialisation and rising car ownership (UNEP, 2012). 
Many countries across the globe are adopting Sustainable Development strategies in 
waste management. To this end policies around hazardous waste management strategies, 
(integrated waste management) including basic elements like waste collection, waste 
treatment, waste recycling, disposal sites, need to be solid with sufficient investment to 
address recycling of used oil (UNEP, 2012). Chapter 3 of this thesis painted a picture 
of insufficient investment in recycling and final disposal options making this statement 
contradictory.
The current waste management experience in Africa demonstrates that formal petroleum 
marketing companies alone cannot deal adequately with the increasing volumes of used 
oil from growing African economies, neither are there adequate incentives and norms 
and standards defined in policy and regulations, as discussed in Chapter 4 of this thesis. 
To address the waste management challenges of recycling and re-use, a partnership 
approach needs an appropriate framework, which clearly lays out responsibilities of each 
party (oil industry and government) for effective waste management. This calls for the 
development of Integrated Waste Management Systems. In addition I believe that Private-
Public Partnerships (PPPs) should be encouraged so that the oil marketers develop 
strong private sector partnerships and can set up recycling centres on their behalf. Basic 
elements like waste collection, waste treatment, waste recycling, disposal sites, etc. should 
be in place in order to make these schemes economically viable and environmentally 
sustainable. 
PolIcy InsTRumenTs foR WAsTe mAnAGemenT
There are a number of policy instruments which can force changes in the behaviour of 
both the oil industry and commercial consumers through changes in cost structure at some 
point in the product life-cycle. The most obvious economic incentive for waste reduction is 
for the waste generator to pay the full costs of collection directly (polluter pay principal), for 
the treatment and disposal of the waste they generate, in proportion to the quantity. 
Nahman and Godfrey both research fellows in waste economics and environmental 
policy have critiqued policy instruments for waste management in developing countries. 
According to Godfrey and Nahman (2007) policy instruments exist for achieving waste and 
pollution control, including command-and-control instruments; market-based instruments; 
voluntary agreements and information-based strategies. Waste management is affected by 
policy instruments of various kinds which may include legislation (landfill bans, emission 
limits, etc.) and economic measures (taxes, differentiated waste collection fees, etc.) 
(Godfrey and Nahman, 2007). 
According to the Financial and Fiscal Commission (2011) most developing countries like 
South Africa’s environmental policy has been predominantly based on a command-and 
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control approach. This involves direct regulation, monitoring and enforcement. A typical 
example is the “Green Scorpions” unit used in the Department of Environmental Affairs to 
enforce laws and permit conditions. The concept has spilled over into Namibia which is 
also increasing the size of its enforcement department, according the AI report of 2013. 
Enforcement applies mainly to regulatory instruments, such as standards, permits and 
licenses which provide a reasonable degree of predictability about by how much pollution 
levels will be reduced. As is the case of all four case study countries, policy is skewed 
towards licencing and permitting.
Research conducted in South Africa on waste policy instruments by Godfrey and Nanman 
(2007) shows that while typical command-and-control instruments lack effective monitoring 
and enforcement, alternative policy instruments such as economic or information based 
strategies also often fail. 
Industrialised countries however have adopted economic instruments. These instruments 
bring more flexibility, efficiency, and cost-effectiveness into resource, environmental and 
waste management, while simultaneously contributing to sustainable waste management 
according to the Financial Commission Report of 2007. It tends to stimulate the 
development of pollution control technology and expertise in the private sector by providing 
government with a source of revenue to support waste management programmes as 
described by the Financial Commission (2007). Institutional capacity is strong, financial 
resources are sufficient and technical knowledge available in developed countries to 
be able to achieve these objectives as apposed the case described in the developing 
countries. 
The section below as argued by Financial Commission (2007) states how economic 
instruments can be used To each bullet point I provide my own response.
• Promote recycling, re-use, recovery of waste streams – My response: I agree with 
this statement but believe that taxes or levies should be slapped on the product (Oil/
lubricants) and the returns from this invested into recycling facilitates. The management 
of used oil ideally should be as per ROSE Foundation Model. Should the income of 
these taxes or levies go into a government fiscus it might be channelled into other 
projects. I believe the oil industry is better placed to manage used oil than national 
governments.
• Promote more efficient and cost-effective waste management systems and waste 
hierarchies for the collection, transfer, transportation, recycling, treatment, and disposal 
of waste. My Response: Any response to oil recycling needs to be comprehensive and 
give effect the notion of “cradle to grave” concept concept in keeping with sustainability 
literatures.
• Generate revenues through cost recovery mechanisms. My Response: This revenue 
should be reinvested to continue to grow the network of recycling facilities and oil drop 
off centres.
• Create jobs and alleviate poverty. My Response: The recycling industry has created 
several jobs. With high unemployment rate in the region, recycling holds great job 
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creation potential for unskilled workers according to the Dept. of Trade and Industry 
of South Africa (2014). The Department of Trade and Industry estimates that recycling 
across all sectors could provide about 350, 000 jobs.
• Incentivise innovation and technological advances in waste management. My Response: 
The big oil companies are global players in the oil industry, they remain the best placed 
to innovate when it comes to waste management provided an effective policy framework 
in in place that will not destroy innovative thinking.
oTHeR PolIcy InsTRumenTs
Godfrey and Nahman (2007:3) also identified other broad categories of instruments which 
may change or influence behaviour of producers and consumers includes:
• Economic instruments (economic incentive-based strategies) –which seek to ensure 
economic costs of environmental damage are internalised (polluter-pays principle). 
Economic instruments are financial incentives that change the cost of products (e.g. 
a lower VAT/GST for high-quality lubricants) or activities (e.g. a tax on landfilling to 
make this option financially less attractive with a view to favour recycling of waste, e.g. 
waste oil containers, that is otherwise sent to a landfill). The application of economic 
instruments will often lead directly to investments. One of their benefits is that they 
reduce the need for regulation and enforcement, as those functions are accomplished 
by the EIs according to market mechanisms.
• Voluntary agreements (moral incentive-based strategies) - adopted by industry to self-
regulate to reduce pollution and developing a recycling industry geared specially at used oil. 
APPlIcATIon of PolIcy InsTRumenTs
Successful implementations of economic instruments in developing countries are a 
balance between raising revenue and achieving environmental objectives. This however 
is dependent on the level of institutional capacity, which determines the effectiveness 
of legislation, monitoring and enforcement according to Pearce and Turner as cited by 
Godfrey and Nahman (2007). The effective environmental taxes tend to erode their own 
tax base as pollution and waste volumes are reduced. This is what Godfrey and Nahman 
(2007) term a trade-off between environmental effectiveness and ability to raise revenue. 
Economic instruments often fail in developing countries because this is used to boost the 
fiscus. 
Bell and Russell (2002) and Russell and Vaughan (2003) argue that the required level 
of institutional capacity is currently lacking in most developing countries. For example, in 
South Africa, Kenya, Mozambique and Kenya among others, there is insufficient capacity 
for the monitoring and billing of waste services. In these contexts, economic instruments 
would not be regarded as optimal. Many municipalities, for example, do not bill for the 
disposal of waste to landfill, due to a lack of resources and poor enforcement. Without 
proper gate control and quantification of the amount of waste entering landfills, and billing 
for disposal, effective landfill taxes cannot be implemented, argue Russell and Vaughan 
(2003). 
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The United Nationss (Economic and Social Council, 2009), has proposed a number 
recommendations for improving waste managed in Africa. These will be discussed in 
context of used oil. 
In developing countries such as those considered in this study Russell and Vaughan 
(2003), as cited by the Financial Commission (2007) suggest that instruments be 
implemented incrementally, beginning with relatively simple instruments and becoming 
increasingly sophisticated as institutional capacity grows. The above authors argue that 
components of these instruments could be implemented as part of an integrated waste 
management framework, with the focus on gradually developing capacity. Russell and 
Vaughan, (2003) supports the notion of a strong compliance culture to assist in proper 
disposal of waste as opposed to illegal dumping. Placing a tax on products at the point 
of manufacture or sale, or monitoring waste entering landfill sites or generated by large 
producers, should initially be easier than attempting to monitor the quantity of waste 
generated by individual households and illegal dumping. It may also be possible to 
implement deposit refund schemes, or expand existing schemes to cover other types of 
products (Bell and Russell, 2002). 
A similar scheme of imposing levies has worked in South Africa since the urgent need 
for the recycling of used oil led to the establishment of the Rose Foundation in 1994 of 
which major oil companies are members. Members contribute 5 cents per litre for every 
litre of new lubricating oil that is sold. This levy is to support the work done by the ROSE 
Foundation to create a greater awareness of the need to handle used oil in a more 
environmentally acceptable manner, and to encourage companies that reprocess used oil 
in the country to comply. 
According a report released by the Rose Foundation (2009) they have collected more than 
one billion litres of used oil, which has been recycled responsibly, providing many jobs and 
opportunities. This success is partly due to the high levels of participation of businesses 
in the oil industry and to the fact that recycled oil can be re-used for its original purpose. 
Below is a typical photograph of a recycling plant.
 figure 2. Recycling used oil filters (Rose foundation, 2013)
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This is a recycling plant owned by the ROSE foundation, South Africa. At this plant used oil 
filters are recycled and at the same time the oil from these filters are captured in drums for 
further recycling. Note the protective gloves worn to protect the hands from this hazardous 
product.
Although Namibia tried introducing a foundation which would function along similar lines 
over 10 years ago, it has failed. This was mainly because oil companies considered the 
recycling of waste oil into light furnace oil as competition according to EMS Report 2013. 
This can only be overcome if the oil industry players themselves developed a used oil 
recycling plant and market recycled oil of which they are shareholders. This options would 
be less intimidating to the industry and ensure buy-in from all industry players.
Namibia lacks a legal framework that encompasses handling of used oil notwithstanding 
its used oil regulation promulgated in 1991. Although petroleum marketers are collecting 
used oil, the industry has not taken the lead to take on producer responsibly. Similarly 
in Mozambique where institutions are weak, industries have not worked together to 
manage used oil. In Kenya hazardous waste is addressed via the Polluter Pays principle 
but requires more robust regulations as environmental and health risks are considerably 
higher in a non-regulated market such as Kenya. 
Environment Management and Coordination (Waste Management Regulation of 2006), 
however, stills need to include waste oil regulations NEMA (2012). Although recycling of 
used oil is taking place, norms and standards are not defined and many industry players 
have not taken it upon themselves to formulate these. Although private sector associations 
exist in Kenya (Kenya Association of Manufacturers) it needs to become more proactive 
especially so in the oil marketing industry. This association’s main goal is to lobby 
government on environmental issues. 
It clarifies procedures and jurisdictions of NEMA as opposed to other ministries. The 
private sector conventionally deals with such procedures through, for example, Ministries 
for Industry so that to individual businesses are better able to comply with environmental 
regulations. According to DANIDA (Danish International Development Agency) this 
association highlights the problems some of its members face when trying to comply 
with solid waste regulations, for example. This shows that industry is organised and 
these association could be used as a forerunner to the petroleum marketers to organize 
themselves in a similar functioning ROSE Foundation. Petroleum marketers need to 
engage with themselves for greater co-operation amongst themselves and look beyond 
lobbying on compliance of environmental regulations, but taking on extended producer 
responsibility. Kenya has as many as 50 licensed oil marketing companies and the 
establishment of such a body would allow for improved recycling of oil, by putting into 
place better collection, storage and transportation of used oil in various recycling sites.
Krassowska, Senior Environment Advisor at Dinida (2009) argues that the effective 
application of economic instruments to improve environmental management may be 
challenging and complex as one need to understand the cause of the environmental 
problem effectively. Krassowska (2009) states that the selection of instrument(s) should 
focus on changing the behaviour of a particular stakeholder group or groups, and carefully 
consider what sort of pricing mechanism would effect that change. The design of the 
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instrument(s) must fully incorporate the hypothecation (earmarking) mechanism as well 
as how the revenue generated will be redistributed to directly address the environmental 
problem. 
When designing economic instruments it will require rigorous analysis, where a full range 
of scenarios for likely environmental impact, change in behaviour, potential for revenue 
generation and its redistribution is worked out for different pricing mechanisms and levels. 
Also, consideration should be given to how the imposition of, say, a new environmental 
charge (for example on the disposal of pesticide containers) would be received by the 
farmers and producers who would be affected by it. 
It is very important that the public at large, and those who will be affected in particular, 
fully understand why the new charge is being introduced, how they can avoid the cost 
by changing their behaviour, and exactly how the funds raised from the tax will be 
allocated towards directly improving the environmental problem targeted in the first place 
(Krassowska, 2009).
According to the Deutsche Gesellschaft für Internationale Zusammenarbeit (2002), 
economic instruments play an important role in improving quality in Waste Management. 
Without the significant revenues, local governments would not be able to sustain the 
good quality to infrastructure such recycling plants and landfills. The goal will only be 
accomplished when the three main components are developed together. These are 
suitable, locally apt technical solutions, the economic instruments to sustain these 
services, and the capacity of the institution to implement and sustain both. 
Herein lies the biggest risk for sustainable development. If one of the three components 
fails to develop the other parts will be adversely influenced and finally the goal will not be 
achieved. For the economic instruments the main challenges are to maintain the political 
commitment for a continuous implementation of the strategy and to improve the range 
and efficiency of the instruments as stated by the Deutsche Gesellschaft für Internationale 
Zusammenarbeit (2002). 
exTended PRoduceR ResPonsIbIlITy
Extended producer responsibility (EPR) in a waste management context refers to a 
strategy designed to promote the integration of environmental costs associated with 
goods throughout their life-cycles into the market price of the products (OECD, 2001). 
This concept was coined by Thomas Lindhqvist in a 1990 report to the Swedish Ministry of 
the Environment. In subsequent reports prepared for the Ministry, the following definition 
emerged: “[EPR] is an environmental protection strategy to reach an environmental 
objective of a decreased total environmental impact of a product, by making the 
manufacturer of the product responsible for the entire life-cycle of the product and 
especially for the take-back, recycling and final disposal” (Lindquist, 1990).
Extended producer responsibility measures‖ mean actions that extend a financial or 
physical responsibility for a product to the post-consumer stage of the product and 
includes:
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• Financial arrangements for any fund that has been established to promote the reduction, 
reuse, recycling and recovery of waste;
• Awareness programmes to inform the public of the impacts of waste emanating from the 
product;
• Any other measures to reduce the potential impact of the product on health and the 
environment.
Voluntary initiatives account for the majority of Extended Producer schemes in South 
Africa, while mandatory initiatives have been initiated through government regulation. 
Voluntary initiatives are typically undertaken by industry, and are usually aimed at post-
consumer waste streams according to Water Affairs (2013).
An example of a voluntary initiative is that of the Recycling Oil Saves the Environment 
(ROSE) Foundation’s used lubricating oil recycling initiative. If some governments at 
least would provide regulatory support to these voluntary schemes by setting norms and 
standards to ensure that the service stations and motor vehicle maintenance industry 
participates in oil recycling activities that are aligned with the ROSE Foundation scheme. 
schem This chapter has introduced concepts from the extended producer responsibility 
that are useful when implementing policy based industrial ecology principals such as reuse 
and recycling. Wilson (1995), suggests:
“There is no one policy measure which, on its own, can achieve systematic waste 
reduction. An integrated waste management strategy requires a combination of measures.”
“There is no right or wrong approach, there are merely tailored sets of measures adapted 
to the circumstances of a particular country or region”.
“The need is for a balanced set of measures, probably containing one or more from each 
of the five categories discussed above. Thus, we need sticks and carrots, legislative 
measures and economic instruments.
IndusTRIAl ecoloGy And exTended PRoduceR ResPonsIbIlITy
According to Peck (1996) industrial ecology applies knowledge of systems in nature to 
the design and operation of industrial activities to achieve integrated and sustainable 
relationships between the natural world and industry. This means the exchange of 
materials between different industrial sectors where the ‘waste oil’ output of one industry 
becomes the ‘feedstock’ of another (Peck, 1996). 
Industrial Ecology attempts to connect production cycles. In the case of used or waste oil 
which are considered the norm and is treated at the end of the process. Industrial ecology 
creates new utilization networks and synergies between different economic stakeholders, 
so that waste products from one activity become a resource for another activity. The 
cement industry is a case in point which is increasingly turning to alternative means of 
energy of which used oil could for fill. This is to optimise its energy needs and think about 
reducing its environmental impact. Used oil policy in should promote cement kilns to use 
used oils as an alternative fuel, to heat its kilns. 
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A few of definitions of industrial ecology have been advanced including that of White, 
president of the US National Academy of Engineering (White, 2002). He summarized 
Industrial Ecology as ‘the study of the flows of materials and energy in industrial and 
consumer activities, of the effects of these flows on the environment, and of the influences 
of economic, political, regulatory, and social factors on the flow, use, and transformation of 
resources’. 
According to Ayres et al (2002) industrial ecology emphasizes the need for a systems 
perspective in environmental analysis, while the goal is to avoid narrow, partial analyses 
which overlook important variables which lead to unintended consequences. This systems 
orientation may include:
• Use of a life-cycle perspective, 
• Use of materials and energy flow analysis, 
• Use of systems modeling, and
• Sympathy for multidisciplinary and interdisciplinary research and analysis.
Life-cycle perspectives examine the environmental impacts of products, from resource 
extraction through manufacture to consumption to waste management, this cradle-to-grave 
perspective to waste management.
In industrial ecology, technology functions as an important aspect to assist in meeting 
environmental goals. Ayres (2002) argues that some industrial ecology communities even 
view command-and-control regulation as inefficient. “Perhaps more significantly, and 
in keeping with the systems focus of the field, industrial ecology is seen by many as a 
means to escape from the reductionist basis of historic command-and-control schemes” 
(Ehrenfeld cited by Ayres 2002:345). The field of industrial ecology is concerned about 
human impact on the biophysical environment and improving environmental quality. 
Industrial ecology seems to emphasise the optimisation of resource flows where other 
approaches to environmental science, management and policy sometimes stress the role 
of risk. 
For example, pollution prevention (also known as cleaner production) emphasises the 
reduction of risks, primarily, but not exclusively, from toxic substances at the facility or firm 
level (Allen, cited by Ayres, 2002). Underlying this focus is arguments that only when the 
use of such substances is eliminated or dramatically reduced can the risks to humans and 
ecosystems be reliably reduced, according to Ayres et al (2002).
In contrast, industrial ecology takes a systems view which looks at a more eclectic 
analysis. EPR is an extension of the ‘polluter pays’ principle. It views the environmental 
impacts of resource depletion, waste and pollution as a function of the system of 
production and consumption of goods and services. Key choices are made at product 
points based on materials, processing and finishing technology, product function and 
durability, systems of distribution, marketing and so on. In order for this system to evolve 
in a way that reduces environmental impacts, policies must be created for producers so 
that they will invest in continuous environmental improvement technology. Thus, Ayres et 
al (2002) argue that EPR can be considered as an effective policy mechanism to promote 
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the integration of the life-cycle environmental costs associated with products into the 
market price for the product of which the Rose Foundation can be cited as example. The 
need to transfer waste management costs is an incentive for industry to internalise the 
costs associated with managing end-of-life waste such as used oils in Namibia, Kenya and 
Mozambique. The ROSE Foundation, in South Africa is thus an example where EPR as a 
principles has been addressed on a voluntary basis by the oil industry that has exploited 
the commercial benefits of green washing by actively recovering and adding value to their 
products and service.
PRosPecTs foR WAsTe oIls mAnAGemenT PRAcTIces
The United Nationss Environment Programme produced a reported called “COMPENDIUM 
OF RECYCLING AND DESTRUCTION TECHNOLOGIES FOR WASTE OILS” in 2012. 
• Purpose of the Compendium
The UNEP (2012) maintains that the management of used oils is an issue of growing 
concern particularly in industrial and urban areas. 
“Generation of Waste Oils is closely linked with increase in population of automobiles 
and industries. Most of these oils contain degraded additives which along with other 
contaminants render them hazardous. In many developing countries some of these 
Waste Oils are recycled with the use of primitive and obsolete technologies such as open 
boiling, acid-clay method etc. This not only gives rise to toxic air emissions but also result 
in hazardous solid waste. The market of such low grade recycled oils is usually limited 
and the remaining Waste Oils are either burnt in the open or indiscriminately disposed, 
causing serious health and environmental threats. Guidelines for management of Waste 
Oils have been prepared by agencies like Secretariat of Basel Convention. However, these 
guidelines in general provide information on management of waste and contain, at best, 
a generic description of destruction technologies. The city authorities as well as industry 
managers are increasingly in need of reliable information on various technology options 
to safely treat and dispose off Waste Oils. The technologies for recycling/reprocessing/
destruction of Waste Oils are not widely available in developing countries. As a result, 
technology choices, when they are made, may not be well-informed resulting in poor or 
uneconomic outcome. Use of obsolete or inappropriate technologies also results in serious 
environmental issues due to toxic air emissions and discharge of hazardous solid wastes.”
According to UNEP Report (2012) there are various derivatives in used oil management 
across the globe. A large range of used oils are recycled and recovered, either directly or 
after some form of separation and refinement as previously discussed. As per the waste 
management hierarchy which was discussed in Chapter 2, the first option is to conserve 
the original properties of the oil allowing for direct reuse. The UNEP (2012) also refers 
to other options such as recovering its heating value and/or using in other lower level 
applications. The use of used oils, after treatment, can be either as a lube base stock 
comparable to refined virgin base oil or as clean burning fuel. Waste Oils or the residues 
from recycling processes, which cannot be reused after a high pressure filtration such as 
water/coolant, metal particles and sludge, need to be disposed of in an environmentally 
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sound manner. Contaminated water typically would go to water purification and leachate 
ponds and engineered landfills.
PolIcy PRosPecTs fRom oTHeR counTRIes
Legislation and regulations form an important part of management of waste oils. The 
individual countries may design their own statutes, as per the local needs, notwithstanding 
the fact that environmental impact of waste oils is a global and trans-boundary issue. 
Using the European Union as an example, the main document covering used oil is the 
Waste Oil Directive. This directive requires member states ensure the safe collection and 
disposal of used oil. 
It gives priority to disposal by regeneration where technical, economic and organisational 
constraints allow and contains clauses relating to permitting, record keeping and mixing 
with PCBs and other toxic substances. By looking at successful applications of used oil 
policy and directives, Table 1 reflects the salient features what established policy has 
achieved with regards to used oil in other markets (UNEP, 2012).
Table 1. best Practice in Waste oil management (uneP, 2012).
Germany 
94% recovered high level of consumer interest in recycling, all used oils treated 
as hazardous waste; all oil marketers must provide collection facility near the retail 
establishment; retailers pay for used oil pick up; 41% of used motor oils are rerefined; 
35% burned in cement kilns; and 24% processed and burned in other applications; 
recovering 48% of total lube oils sold.
Australia 
High subsidies for re-refining, low subsidies for low grade burning oils; none for reclaimed 
industrial oils; collecting 81% of available oil; $10M Australian funded by government to 
subsidize recycling; revising re-refining incentive downward; collecting 38% of total lube 
sold.
united states 
States impose sales taxes to subsidize collections, some states classify used oil as 
hazardous waste to discourage illegal dumping. The United States has no central 
coordinating body that focuses on used oil management. The U.S. does have a 
mandatory federal policy requiring the preferential purchase of re-refined oil and does 
promote the source reduction and recycling.
India 
170 Small to Medium recyclers (352 MT per annum to 26, 460 MT per annum) with a 
total licensed capacity of about 0.69 MMT of Used and Waste Oil recycling capacity.
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RecenT TRends And develoPmenTs
According to the UNEP (2012) the prevailing global trend is toward reducing the amount 
of lubricant consumption, both for environmental reasons as well as for cost-effectiveness 
purposes. What has been experienced in North America and Western Europe are 
increasing standards for lubricants which will result in significantly improved quality, 
decreasing the volume of lubricant needed for a particular application. According to 
this report (UNEP, 2012) lubricant quality will also improve as outdated motor vehicles 
and machinery are replaced with products that require less volume at an improved 
performance rate. Ultimately environmental concerns will favour bio-based lubricants and 
are re-refined the way base stocks are viewed (UNEP, 2012).
For example in automobile trade sector, the oil changing frequency ranges between 
20, 000 km. to 45, 000 km depending on, makes and models of cars. With improved 
engine design efficiencies are improving, also as a result of higher grade of lube oils, 
the consumption frequency also is decreasing. However during the year 2009 the total 
worldwide production of cars stood at 47, 772, 598 which grew by about 22.4% in 2010 
reaching production levels of 58, 478, 810.54. However the UNEP (2012) believes the 
demand for automotive lubricating oils is to remain high, which means used oil generation 
will increase owing to this increase in demand automobiles. I am of the opinion that better 
quality fuels will help in less used oil getting into the environment. Improving oil quality 
as an intervention will work well in developed markets and will have a significant positive 
impact on the overall life-cycle of used oils. In Africa and in particular in the study areas 
I believe the emphasis should remain on reuse and recycling as it is lagging behind 
international best practice.
PRosPecTs foR beTTeR PolIcy TRends In mozAmbIque
Since 1994 Mozambique started the implementation of neo-liberal policies as pressured 
by the International Monetary Fund (IMF) and the World Bank (Allen and Jossias, 2011). 
Unlike neighbouring countries such as South Africa which have historically strong civil 
societies, civil society in Mozambique is very new, weak and largely influenced by the 
governing party according to Allen and Jossias (2011). Allen and Jossias (2011) state that 
most local NGOs have a gap-filling role of service provision at the community level and are 
inadequately qualified to undertake advocacy or political organisation. Dialogue between 
municipalities and communities is generally weak and unsystematic, and local structures 
are entwined with ruling party structures. Mozambique remains one of the poorest 
countries in the world.
Allen and Jossias (2011) argue that the national-level legal framework for waste 
management in Mozambique remains very general and is particularly weak in the 
provision of policies and directives for re-use and recycling of waste. The obligations for 
waste reduction, segregation at source and treatment before deposition outlined in Section 
9 of the Waste Management Regulations are not enforced, according to Allen and Jossias 
(2011). The authors maintain that responsibilities are very generally apportioned to “all 
waste-generating or waste-handling entities whilst, responsibilities for returning recyclable 
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materials to the productive chain are not apportioned.” According to Allen and Jossias 
(2011), Mozambique has a shortage of local industries using recycled materials and 
consequently the lack of local markets for purchase of recyclable materials. Used oil faces 
similar recycling infrastructure challenges, however, I believe the market for used oil would 
be fairly large should recycling be promoted on a sustainable basis. Mozambique waste 
policy and regulations should focus on cycling prospects. This is where the oil industry 
should organise themselves and establish centres for used oil recycling across the country 
which is open to all oil companies and the public to be able to drop off their used oil. Oil 
companies need to take responsibility for cradle to grave management of used oil and 
apply the concept of extender producer responsibility instead of waiting on government to 
provide policy direction. 
Taking responsibility will mean investing in recycling technology by the oil industry 
collectively. This thesis has shown that policy failures occur because of lack of investment 
in waste management infrastructure. Especially where government institutional capacity 
is weak, the oil industry should take the lead in organising themselves into centres of 
excellence for recycling.
PRosPecTs foR beTTeR PolIcy TRends In souTH AfRIcA
In the South African case, the National Environmental Management Waste Act (South 
Africa, 2008) provides a legal framework for economic instruments. These instruments 
are established in fiscal and taxation policies established by National Treasury. These 
include instruments of pricing, taxation, subsidies, incentives and fiscal measures. These 
instruments are normally aligned with the ‘polluter pays’ principle. 
The economic instruments may include the following initiatives according the Financial 
Commission (2007). It might range from product taxes, tax interventions for hazardous 
waste disposal, tax rebates and benefits, levies of specific waste streams, landfill taxes at 
municipal level and National Remediation Fund (Financial Commission, 2007).
The Africa Institute for the Environmentally Sound Management of Hazardous and Other 
Wastes commissioned EMS Consulting (2012) to investigate the application of economic 
Instruments for used oil in Africa. EMS Consulting (2012) found that used oil management 
in South Africa is largely industry-driven. The ROSE foundation collects about 44% of 
Waste Oil through the ROSE Foundation; however waste oil from smaller generators 
remains a challenge to prevent it being disposed to the environment. The majority of waste 
oil in South Africa is collected and is processed into furnace fuel while some is recycled 
into new lubricant products, and waste oil, such as in manufacturing explosives for the 
mining sector. Some waste oil is not treated and is burned directly in cement kilns during 
the start-up process. The challenge around managing used oil from smaller generators is 
in all likelihood a reality and a challenge in the rest of the study area and indeed Africa. 
Table 2 to follow published by EMS consulting (2012) shows that small generator which 
may not be serviced by the ROSE Foundation has an adverse effect on the environment 
as it remains difficult to manage.
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Table 2: Waste management Practices and Priorities (ems consulting, 2012):
stakeholders Typical practices other points on existing practices.
Small workshops and service 
centres
Most of these small workshops 
dispose Waste Oil onto the 
ground or down drains.
Some workshops would burn the 
waste oil for heating purposes.
Lack of awareness on the 
environmental impacts.
Large transport distances in many 
rural areas.
Each workshop generates a 
relatively small amount of Waste 
Oil.
Problems with feasibility of 
Waste Oil collection because of 
economies of scale.
Enforcement of good practices at 
many generators is very difficult.
Individual vehicle owners that 
service their own vehicles (e.g. 
taxi and minibus drivers).
Most individuals dispose Waste 
Oil directly onto the ground or 
down drains.
Lack of awareness on the 
environmental impacts. relatively 
small amount of Waste Oil.
Problems with feasibility of 
Waste Oil collection because of 
economies of scale.
Enforcement of good practices at 
many generators is very difficult.
Direct disposal to land. Over 50% of collectable Waste 
Oil is disposed directly onto the 
ground or down drains, which 
results in serious environmental 
impacts.
Lack of awareness on the 
environmental impacts.
Enforcement of good practices at 
many generators is very difficult.
The used oil landscape in South Africa is by no means a perfect example of a used oil 
model based on the volume of used oil not brought into the formal recycling regime, 
notwithstanding the strong sense of policy and regulatory direction. The oil industry 
through the ROSE foundation needs to extend their service by way of drop-off centres 
to ensure small workshop, service centres and individual owners are also brought into 
the system. Along with providing greater access to smaller producers of used oil and 
continued stakeholder engagement it will go a long way in ensuring sustainable recycling 
of used oil. Adding further product taxes so that the ROSE Foundation may extend its 
service to smaller producers may make the South African lubricant industry uncompetitive 
and play further strain on consumers already facing increased fuel levies, e-tolling and 
constant increase of the petrol/diesel prices owing to a volatile rand/dollar exchange rate. 
The tax burden should rather be placed on final disposal to landfill in order to encourage 
recycling and reuse of all kind of waste and not just that of used oil. Used oil should never 
be allowed to be disposed at landfill in any way. 
There remains a need to educate the public of the impacts of used oil on the environment 
and the advantages of recycling of used oil as policy and regulation cannot necessarily 
achieve these objectives.
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PRosPecTs foR beTTeR PolIcy TRends In nAmIbIA
A hazardous waste management strategy should be adopted that identifies the measures 
that should be taken to improve the existing situation, and that identifies the responsibilities 
of the public and the private sector. EMS consulting (2011) maintains there is a need for 
an appropriate regulatory framework in Namibia, which includes more comprehensive 
and stricter licensing conditions for waste oil management. Prior to adopting economic 
and other policy instruments, it is essential that a robust institutional, policy and regulatory 
framework exists according to EMS consulting (2011). The adoption of policy instruments 
requires significant administrative capacity and supporting legislation which may be 
challenging in country where there is not a huge pool of skills to draw upon. 
As I have argued elsewhere in this chapter, in the oil industry stakeholders should take the 
lead in the execution aspects, such as establishing used oil centres, recycling networks 
and financing of recycling facilities. Through my years of experience internationally having 
worked for a global oil company I argue that these companies have the skill and know to 
spearhead these infrastructural facilities but will need policy guidance to nudge them in the 
right direction.
The oil industry in Namibia is not doing enough to build and invest in recycling technology. 
The industry need to resuscitate talks held a few years ago at organising themselves 
around the ROSE Foundation model and not wait on government to start at enforcing 
policy to meet their obligations. For a country as vast as Namibia establishing recycling 
centres around the country to service the mining industry would go a long way ensuring 
sustainability of used oil management. In the case of Namibia, I believe a product tax 
levied by the industry might help establishing recycling centres in order to meet extended 
producer obligations. Leaving this task to government given their inability to enforce policy 
may not be the best solution, nor realise a prospect of a sustainably managed future.
PRosPecTs foR beTTeR PolIcy TRends In KenyA
Legislation in Kenya refers in detail to aspects of Polluter Pays Principle, where polluters 
bear full environmental and social costs as defined in Article 70 of Kenyan Constitution. 
Cleaner production principals are also well defined under the general provisions of 
Environmental Management and Coordination Act. The provision refers to monitoring 
the product cycle from beginning to end by, identifying and eliminating potential negative 
impacts of the product, enabling the recovery and re-use of the product where possible 
and recycling. It furthermore states that every person who generates toxic or hazardous 
waste shall treat these wastes, while these facilities will be licenced and approved by the 
Authority.
From the above discussion it appears that the legislative fundamentals are in place 
however DANIDA (2009) argues that fragmentation of mandates and responsibilities for 
environmental management remains a concern. This is owing to a lack of understanding of 
the importance of the environment to sector policy portfolios according to DANIDA (2009) 
as there has been poor political will. DANIDA, (The Danish Foreign Service providing 
development assistance to developing countries via environment projects). The result is 
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that the environment remains managed as a sector, fragmented and under-prioritised in 
many countries which affect important policy formulation for waste management scenarios, 
infrastructure development and budgets (DANIDA, 2009).
Kenya has used economic instruments such as user charges, financial instruments (fees, 
licenses), and fiscal instruments to a limited extent. This is largely as a result of it being 
devoid of incentives according to (DANIDA, 2009). Here to the oil industry needs to 
organise themselves to develop capacity to kick start the recycling of used oil. This might 
be challenging within the Kenyan context given a large amount of industry players, some 
of whom are very small. Again the South Africa model of the ROSE Foundation which is a 
non-profit company established by the SA Petroleum Industry, which collects, treats and 
reuses used engine is a workable model for Kenya. 
Kenya needs to review its waste legislations and regulation in order to promote efficient 
management of hazardous waste in particular recycling aspects for the oil industry. This 
needs to happen with adequate investment into hazardous waste management facilities. 
Not enough is done to promote Integrated Management of Hazardous Waste through the 
use of waste minimisation and cleaner production technologies. The last comment really 
applies to all countries, so too is the need for investment in research and development 
for new technology and waste minimisation options for the reuse and recycling industries. 
Similarly the need to raise public awareness on the existence of used oil and the effects on 
human health and the environment. The latter point is not only government’s responsibility, 
but this has suffered owing to the oil industry not taking responsibility for their products 
they produce. Extended producer responsibility in the case of Kenya will largely assist 
managing used oil. In my view this is an easier option, where government simply needs to 
oversee the process of extended producer responsibility and not manage it. In a scenario 
such as I suggest, this would be left to the oil industry as how to tackle industry challenges. 
A further important point is that of government/private partnerships. Essentially this call for 
the radical overhaul of the recycling industry to encourage investors to invest in technology 
and be able commercialise this business. There is a need for local government activity in 
this sector to reduce and involve the participation from the oil sector or other private sector 
partners. Private sector participation leaves government/municipal resources available for 
urban infrastructure and equipment and to drive waste oil policy.Policy options tend to be 
longer term options. In the shorter term I would be nesscarry to look at innovative solutions 
which is “fit for purpose” for the oil industry to apply to deal with used oil. At Engen I have 
been working with a dedicated team in Burundi and DRC to develop solutions to dispose 
of used oil. This solution is called hydrocarbon composting. Bioremediation is increasing 
becoming a popular method to deal with hazardous waste and it a more sustainable 
approach to a used oil solution.
TRends In WAsTe mAnAGemenT
For the purpose of this thesis, I have identified 2 emerging trends in used oil management, 
which I deemed feasible for application. The 1st trend include fiscal advantages of used 
oil recycling and the 2nd bioremediation of used oil, called hydrocarbon composting as an 
immediate solution to used oil management.
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fInAncIAl oPPoRTunITIes foR used oIl RecyclInG 
According a report released by Dept. Of Science and Technology in South Africa, (National 
Waste, Development, 2014) there are opportunities to be had in waste management, but 
policy and infrastructure need to be positioned to take advantage of this. As discussed 
as a common theme across several chapters of this thesis, waste can be used as a 
resource where materials and energy recovery from waste can create opportunities for 
local economic development. These opportunities remain largely unexplored in Africa as 
a source of revenue. It is however true that a waste economy will always compete with 
the availability and price of virgin oils. A case in point is what happened in the Namibia. 
Here the recycling industry was seen as competition for the established industry. This 
was exacerbated owing to the small lubricant markets relative to other markets such as 
those in South Africa. The report of the Department of Science and Technology (2014) 
states that there is also as growing demand for resources globally and this is driving flows 
of recyclables to countries with market opportunities and actual demand. Unless local 
markets are stimulated, resources will flow out of countries such as Kenya, Mozambique 
and Namibia to more established recycling markets such as South Africa. This is already 
happening in the case of Mozambique where used oil is imported in to South Africa for 
recycling purposes. On a number of occasions I have exported used oil from Maputo, 
Mozambique into South Africa for final disposal. I have also done the same in exporting 
used oil from Burundi to Uganda in 2012. This was done owing to a local furnace from the 
beer brewery being saturated with too much used oil stock. In Burundi there are severely 
limited options for used oil recycling or disposal.
The four countries in question have followed different pathways in managing used 
oil, some have invested in technology solutions like South Africa while others such 
as Namibia, Kenya and Mozambique created policy frameworks for used oil, but with 
little investment in technology solutions. Perella (2013) maintains that as the resource 
management agenda unfolds, the biggest commercial opportunities will arise from “smarter 
value extraction techniques. This will require a strong need for technical innovation”. 
The statement begs the question “Can developing economies as discussed in this paper 
position themselves to invest in recycling technology given the history and state waste 
management in these countries?”. 
As argued elsewhere in this thesis and suggested by the EMS Consulting (2012) financial 
policies need to be well planned and targeted to stimulate investments in the priority 
environmental areas such used oil recycling. This is currently not the case. Used oil is 
presented as opportunities globally and is emerging as opportunity waste streams in 
Kenya, Mozambique and Namibia. Yet to date, used oil should has not been recognised 
for its secondary resource potential, and should be targeted for diversion from landfill into 
materials and energy recovery (EMS Consulting, 2012).
Through my experience and knowledge I drawn from practice in the field of used oil 
management, I believe that used oil technology solutions should be guided by what makes 
local economic sense, based on the quantities generated, the local cost of technology 
solutions, the value of waste streams to local markets, available skills, the local policy 
environment, and the local climate for business and investment. This calls for innovative 
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use of existing policy and regulations to assist in developing technology. In all four 
countries discussed there seem to be overarching and enabling legislation which is sound. 
Current waste policy provides a good platform for developing recycling infrastructure, but 
this is not enough – additional policy direction is needed to further advance and facilitate 
investments in recycling technologies. I argue that the oil industry itself is probably best 
suited to fill this space with their expertise and know-how, with government providing the 
enabling policy framework. 
According Adrian Hadland Book “In Terror and in Silence”, (2002:7) he states that “the 
oil industry companies are powerful and highly resourced centres of strategic thinking, 
international experience and raw economic strength with a formidable presence in Africa 
Collectively the oil companies wield enormous influence over the sector” (Hadland, 2002). 
It makes sense for them to take the lead. Effective used oil policy will nudge them in the 
right direction.
comPosTInG HydRocARbons 
Owing to increased challengers with used oil disposal in remote areas of DRC and 
Burundi, Engen have increasing been looking at composting hydrocarbons options as a 
solution. The main adavantages of using this method, is that oil is broken down with the 
use of live microbes into a granular form. This can be used as backfill or used in cement 
bricks. 
Composting Hydrocarbons is a process where naturally-occurring bacteria use the 
hydrocarbon contamination present in the soil as a source of food. Composting 
hydrocarbons is designed to enhance and dramatically reduce the time necessary for 
destruction of the hydrocarbon contaminants. It remains a easy cost effective way of 
remediation. 
HoW Is THIs done?
Heaps are made with 30%, semi-solid oil residue (25% if crude oil), straw, molasses and 
a source of Nitrogen, mixed with 2000 gr of microbes per ton of combined raw material. 
Once prepared and well mixed with all recommended available ingredients, the piles 
are left to ferment, turning them once a week for the first two months. During which 
period it may be necessary to add additional nitrogen or sugar depending on the desired 
decomposition rate. Always maintain moisture levels, C: N ratio and adjust Ph. where 
required. The process is based on the density and thickness of the hydrocarbon waste. 
For every ton of hydrocarbon waste to be composted, 2 kg of microbes, 3000 kg of mixed 
waste biomass, which as indicated should contain manure if possible. (Lombard, 2013).
The key factors to monitor are C/N ratio of 20:1 and if possible 1 part phosphate. Moisture 
and turning should be properly managed. After two months of fermentation, the heaps 
should be turned every 20 days and continued for an additional 2-3 months until the 
decomposition is complete. Full transformation will be made over a period of 4 to 6 
months depending on the ambient temperatures. The humus is then ready to use for any 
agricultural use.
 
 
 
 
151
Two pictures attached on a mixture of Oil, etc. Then a picture after 7 days of treatment with 
microbes:
Engen has been piloting this composting option in Burundi. It is currently composting a 
25 000 litre tank filled with a cocktail of used oil which was stored at a local depot. The 
tank filled up of 2-3 year period and is being composted in parts of 1000 litres at a time. 
The storage of used oil was owing to no alternative available in the country to dispose or 
recycle used oil.
figure 4. After 7 days microbes has done its job  
(lombard, 2014).
figure 3. used oil mixed with water. microbes are added and 
hydrocarbons start breaking down (lombard, 2014)
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The land treatment unit above was purposely built to treat used oil. It was constructed 
within a bunded wall to prevent ground water leaching. A roof was constructed to prevent 
rain water mixing with the oil. Soil, grass and microbes were added to land treatment unit. 
Tilling of the oil/soil/microbes occur on a weekly basis to assist with aeration. Samples will 
be taken monthly to determine the hydrocarbon breakdown. The high humidity in Burundi 
are ideal to help the anaerobic process along. The volume of oil in each bund is 500 litres. 
This picture was taken two weeks after project started in November 2015. I am exploring 
other areas to apply this method such as eatern part of the DRC. However, laboratory 
results need to show consistent breakdown of hydrocarbons over 3 month period to justify 
any further investment in such a method.
conclusIon
Used oil requires managing it in such a manner to prevent environmental and health 
damages which have long term detrimental effects on the natural environmental and on 
human health. It is the seriousness which needs to be considered against the backdrop 
of appropriate used oil regulations, which needs to incentivise producers to help assist in 
the managed of used oil from cradle to grave. Apart from regulation, such as economic 
instruments, governments need to financially support waste infrastructure and build 
technical capacity to support waste engineering technology. Governments need to explore 
the waste hierarchy options to determine best applicable solutions of different waste 
streams sometimes these solutions need to include composting. This is relatively cheap 
and faster method to manage used oil. Composting maximizes the economical use of 
used oil at the end of its life and used as inputs to other processes such as cements bricks 
and thereby mimicking natural systems as Frosch, (1992) point out. This is also a more 
sustainable option in rural environments.
figure 5. land Treatment unit in burundi  
(van der merwe, 2014)
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The reality is that it is not only waste oil which needs an overhaul, but waste management 
in general and only once the latter in better managed, will waste oil management improve. 
The benefit offered by industrial ecology is that it provides a coherent framework for 
shaping and testing strategic thinking about the spectrum of environmental issues 
confronting the oil industry. 
Industry is moving into an era of new values concerning the environment in which 
responsible corporate citizenship will be essential for profitability and business survival 
according to Tibbs (1991). Environmental regulation has its supporters and its critics 
according to Hesham (2006), but one need to recognise that regulation alone will not solve 
all environmental problems. The preferred solution for pollution reduction, is the concept 
of a closed-loop industrial cycle where generated materials such as used oils are returned 
to the manufacturing process, for blending. In some instances Industry themselves need 
to drive this process in the absence of government capability, but it certainly needs to 
be done in partnership with them, especially in Africa where practices and policies are 
profoundly disconnected and this disconnect, as I have argued throughout my thesis, is 
hampering future prospects for the urgent need for sustainable management of used oil.
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FINAL CoNCLusIoN 
This study is contextualized in four case-studies in Kenya, Mozambique, Namibia and 
South Africa. A central thread of my argument in this thesis has been around the idea of 
the “disconnect”. Disconnects were identified either in used oil management practice, 
disconnects in used oil policy or disconnects between used oil practice and policy or 
disconnects owing to the lack of policy.
My intention with this thesis was contribute to body of knowledge seeking sustainable, 
fit- for-purpose solutions for used oil. I argue that the field of Industrial Ecology is a useful 
lens through which to examine the impact of the oil industry, technology and associated 
changes in society, the economy and the biophysical environment.
Through the country studies I have attempted to show , from my own experience (which 
is necessarily limited) that there appear to be some profound disconnects between 
policy and practice, and that poor enforcement of waste regulations which are also more 
widespread than the oil industry might be claiming. These idea of the disconnect as a lens 
through which to think about policy, practice and prospects in the four different countries 
enabled differing interpretations of industrial ecology principals. These differences 
manifest as largely dependent on investment in available technology, and through 
policy and institutional strengths or weaknesses. Further to this, it appears that the 
functional responsibilities between district and local government in South Africa, Kenya, 
Namibia and Mozambique are unclear and very often this results in creating confusion 
in policy execution. These issues, along with others, appear to be hampering the various 
governments’ ability to achieve sustainable hazardous waste management practices.
CoNsoLIDATING THE REsEARCH sPACE
Chapter overview
Part I of my thesis began with Chapter One, in which I discussed the dimensions of 
pollution potential to ground and surface water from the inappropriate disposal of waste 
oil and provided an understanding of political ecology in the history of the oil industry. 
Subsequent to this chapter it also provided a technical explanation of the effects of 
oil as a harmful waste material, especially in the contexts of poor waste management 
practices in the four cases identified in my research. This chapter draws upon the work 
of Daniel Yergin (1991) the history of the oil industry and how the concepts of sustainable 
development which acted as push factors to change environmental thinking within the oil 
industry. 
The Africa Institute Report (2013) cited, “Economic instruments for the environmentally 
sound management of waste oil” has been a body of knowledge that has greatly informed 
my research of used oil. The literatures contained in the body of work in political ecology 
provided a critical lens through which to trace the history of the oil industry, used oil, 
and of its life-cycle implications at it metabolises into hazardous waste through poor 
environmental practices, and then applies this to the particularities of the four countries 
under consideration in this thesis, through my in-depth site experience in each context. 
 
 
 
 
155
Chapter Two continued to set the scene for the analysis in Part II of the thesis and 
set out to provide an understanding of the history of environmental management and 
contextualised current debates around sustainability and political ecology and the manner 
in which this is viewed within ‘waste hierarchy’ theory. It also drew extensively and my 
personal experiences in the oil industry over the past 9 years to help construct the 
background to used oil practices. The chapter then discussed the context of the four case 
studies, in which observations of waste practices are explored in Kenya, Mozambique, 
Namibia and South Africa. The body of scholarship contained in the writings around 
political ecology and environmental sustainability enabled an understanding in this 
thesis of the particularities of practice and in defining the role-players involved in waste 
management in Africa. In particular, with regard to the disposal and management of used 
oil, in showing the variations in practice and of how these role-players act based on their 
resources, activities and capabilities.
Part II of the thesis shifted emphasis to an analysis of policy and practice and then 
surfaced what I termed ‘disconnects’ in relation to future prospects. In Chapter Three the 
history of environmental management and the theories which underpin practices of waste 
management and the complexities associated with oil relative to development needs and 
inefficient waste management regimes were discussed. It then framed the life-cycle of 
oil and provided a case study overview of used oil disposal practices in the petroleum 
industries in South Africa, as well as in Namibia, Mozambique and Kenya. It provided an 
understanding what constitutes best practice in industry and how used oil is managed (or 
not) in Africa. 
The case studies investigate the state of oil disposal in relation to landfill and recycling 
options. It also traced the influences of political, economic and social impacts on waste 
management in Kenya, Mozambique, Namibia and South Africa. In this chapter I argue 
that theories and concepts contained in the body of literatures in the emerging field of 
industrial ecology are best suited to address waste challengers which exist in policy 
formulation and also in relation to meeting recommendations in the Brundtland Report and 
subsequent World Summits and International Agreements.
In Chapter Four an overview of current waste management policy was discussed in 
the context of the four case study countries. It set out to provide reasons why policy 
disconnects occur which, in turn, lead to poor of waste management of used oil. 
Disconnects in policy were identified to provide an understanding of why these gaps 
exist between waste management policy actual waste management practices. This gaps 
appears to be widening owing to capacity constraints and lack of waste management 
facilities. This chapter attempted to show, along with various other reports (United 
Nation, EMS, Danida and Africa Institute), that the implementation of the waste hierarchy 
and adoption of industrial ecology concepts into policy formulation has been patchy. It 
suggests that there appear to be significant disconnects in policy and industrial ecology 
concepts especially in Mozambique. Namibia and Kenya have made significant strides in 
policy formulation but with clear disconnects between policy and defined waste practice 
requirements. The chapter shows that there is little evidence of widespread reuse and 
recycling of used oil on a sustainable scale other than in South Africa. 
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In Chapter 5 policy prospects for used oil managed was discussed within an industrial 
ecology context and in particular extender producer responsibility and what this meant 
for the oil marketing industry in the four case study countries. This chapter supports 
the idea of greater responsibility for producers of used oil with government providing 
the policy framework and guidance. Used oil requires managing it in such a manner to 
prevent environmental and health damages which have long term detrimental effects 
on environmental and human health. The notion of fiscal advantages of oil recycling is 
discussed as a policy opportunity which remains largely untapped in Africa. The chapter 
also considers the concept of hydrocarbon composting as a solution to used oil where 
limited recycling capability exists. It is considered a low costs sustainable method of 
treating used oil albeit further down the waste hierarch than recycling. 
Based on the literature contained in this thesis it would appear that in countries such as 
Kenyan, Namibian, Mozambique and South Africa, governments lack the political will 
to tackle used oil challenges. In order to address this challenge policy needs to be fit 
for purpose and regulations need to be well defined in order to manage transportation, 
storage and disposal of used oil. The reality is that used oil volumes are expected to 
increase significantly as economies expand in Africa. This will further aggravate the 
currently-existing capacity constraints in used oil management. Apart of regulation, such as 
economic instruments, governments need to financially support waste infrastructure and 
build technical capacity to support waste engineering technology. I argue the usefulness of 
concepts of extended producer responsibility in order to apply industrial ecology principals 
such as reuse and recycling. I also argue for these principals to form the cornerstones 
of policy formulation along with “fit for purpose” economic instruments. However, as I 
cautioned, this needs to be carefully assessed and considered before being adopted into 
policy. The same applies to the fiscal advantages of oil recycling. This could be regarded 
as a part solution in financing and building recycling infrastructure.
The study has identified some ‘better’ used oil practices. The Rose Foundation Model 
is such an example in South Africa. I am setting this model aside as an example of 
how to think how used oil can be better managed wherever used oil practice requires 
improvement. The Rose Foundation is indicative of an initiative driven by industry. 
Strengthening partnerships between the oil industry and government is critical to achieve 
a common goal of creating more opportunities for collection, storage and recycling of used 
oil. Admittedly other countries can learn from the strengths, failures and shortcomings of 
the Rose Foundation model. The Rose Foundation, with support from the oil industry, has 
redesigned industrial processes to transform used oil into a useable product. This fits well 
into the waste hierarchy and helps industry think about from cradle to grave concepts and 
what this means to sustainability. Sustainability within this context means maximizing the 
value of used oil in both environmental and economic terms.
I think herein lies the value of the Rose Foundation. It is a national outfit and well 
organised which helps to ensure better practice in terms of collection, storage and 
recycling technology. The Rose Foundation model is flexible and allows for producers to 
design recycling programmes to improve collection and recycling targets and deadlines in 
a cost-effective manner, which may stimulate innovation and good performance. 
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From the evidence presented in this thesis there appears to be limited awareness of best 
practices for used oil management. I do not believe waste oil management will improve 
significantly under a business-as-usual approach. This seems to be a major constraint and 
a paradigm shift among governments and the oil industry is needed. There are no quick 
fixes or off the shelf solutions to solving used oil challenges. It is important that the basics 
be put in place.
These basics need to include partnerships. Partnerships between national government, 
local municipalities and the oil industry will help policy and recycling infrastructure 
development which should be specifically formulated for the industry which is attainable 
and realistic. Partnerships will encourage collaboration within the oil industry to develop 
more sustainable waste management systems, because of the focus on a specific 
market. Capacity strengths tend to lie with the oil industry as far as managing used oil is 
concerned. I argue that the oil industry itself is probably best suited to fill this space with 
their expertise and know-how, with government providing the enabling policy framework. 
According Hadland Book “In Terror and in Silence”, (2002:7) he states that “the oil industry 
companies are powerful and highly resourced centres of strategic thinking, international 
experience and raw economic strength with a formidable presence in Africa. Collectively 
the oil companies wield enormous influence over the sector” (Hadland, 2002). The 
moral obligation from the oil industry is defined in there environmental policies. Legally 
compliance to regulations (transport, storage and types of recycling technology) thus may 
be a natural step, provided there is sufficient recycling capacity across countries. 
Investment in waste technology is generally not guided by the waste hierarchy in order 
to prevent a bias towards incineration or furnace fuel options as it currently the case 
in Kenya, Namibia and Mozambique. A contributing factor to poor waste management 
practices are municipalities themselves. Used oil management are left in the hands of 
municipalities which are insufficiently prepared to deal with collection and recycling and 
disposal. Municipalities are stretched in term of human capital, financial resource and 
know how. I believe that extended producer responsibility will be able move the cost 
burden for collection, storage and recycling of used oil away from municipalities to the 
“producers” that may pass this cost burden on to the oil users. Again the Rose Foundation 
model sets the trend in this space. This foundation is funded through levies of 5c per litre. 
The oil industry in Namibia needs to rethink partnerships not only with government to 
develop policy but also among themselves to restart failed cooperative recycling initiates. 
This model might also of benefit in Kenya and Mozambique. 
As mentioned earlier, this body of knowledge has attempted to show that industrial ecology 
principles can lead to innovative environmental waste management practices for used 
oil if combined with appropriate policy initiatives and economic instruments. This will not 
only improve the environmental performance but also reduce environmental and health 
impacts of ill managed used oil. The preferred and most sustainable technology option for 
used oil remains that of recycling. Governments need to connect policy with infrastructure 
requirements by encouraging private sector investment. Governments then, in turn, may 
apply economic instruments to ensure sustainability of the recycling ventures. This thesis 
argues that good policy can drive these industry norms and standards. 
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Internationally recycling contributes significantly to the economy through gross value in 
tax revenue and significantly in the provision of jobs (Halstead, 1994). This is significant 
prospect which require further investigation and analysis.
The four countries in question have followed different pathways in managing used 
oil, some have invested in technology solutions like South Africa while others such as 
Namibia, Kenya and Mozambique created policy frameworks for used oil, but with little 
investment in technology solutions. 
Perella (2013) maintains that as the resource management agenda unfolds, the biggest 
commercial prospect will arise from “smarter value extraction techniques. This will require 
a strong need for technical innovation”. As argued elsewhere in this thesis and suggested 
by the EMS Consulting (2012) financial policies need to be well planned and targeted to 
stimulate investments in the priority environmental areas such used oil recycling. Used oil 
can become an emerging prospect in Kenya, Mozambique and Namibia in that used oil be 
recognised for its secondary resource potential and should be targeted for diversion from 
landfill and rather into materials and energy recovery (EMS Consulting, 2012).
Through my experience and knowledge I draw from practice in the field of used oil 
management, I believe that used oil recycling technology solutions should be guided by 
what makes local economic sense, based on the quantities generated, the local cost of 
technology solutions, the value of waste streams to local markets, available skills, the 
local policy environment, and the local climate for business and investment. This calls for 
innovative use of existing policy and regulations to assist in developing technology. 
In all four case study countries there seem to be degrees of overarching and enabling 
legislation. Current waste policy does not provide a good platform for developing recycling 
infrastructure. Additional policy direction is needed to further advance and facilitate 
investments in recycling technologies. 
Closing Remarks
I am of the view that there remains a widespread lack of awareness of the potential 
environmental and health risks associated irresponsible disposal used oil. Education 
and awareness will be an important component of any guideline developed by national 
governments in partnership with industry. The challenge I believe, for governments are 
creating enabling regulations to educate and provide guidance to oil industry and public on 
used oil management and disposal. 
 The challenge for the Rose Foundation in South Africa is to increase the collection rates 
of oil, by ensuring collection from all small-scale vehicle maintenance workshops and from 
the large group of informal operators in the public transport sector (ROSE Foundation, 
2013). 
Further to this is that the Extended Producer Responsibility need to include hydrocarbon 
composting as an immediate solution to use oil management. I know it sounds like 
a radical notion, but in my view it is “fit for purpose” solutions for rural environments. 
Policy should encourage hydrocarbon composting as an immediate solution to used oil 
management until such time recycling entities becomes more established to service all 
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corners of a particular country. It is the seriousness which needs to be considered against 
the backdrop of appropriate used oil regulations and solutions, which needs to incentivise 
producers to help assist in the management of used oil from cradle to grave. 
Throughout the writing of this thesis I have been aware of the need to provide a detailed 
and in many instances technical description of conditions on the ground across the four 
selected countries, guided by my own experiences and archive of practice. The project of 
critically reflecting on practice necessitated a reading beyond the technical literatures and 
this journey into thinking through an urgent compounding crisis has been invaluable for 
me as a practitioner returning to the daily work of managing environmental aspects of an 
industry highly critiqued for its extractive practices across many countries and beyond. It 
is my hope that this thesis has provided material for a more complicated understanding of 
the realities that surround us as we continue to generate used oil in our daily lives.
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national legislation
Kenya
1. Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 
and their Disposal.
2. Environmental Management Co-Ordination Act (EMCA) was formed in 1999 (Kenya).
3. Kenya’s Vision 2030.
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4. Local Government Act Cap 265 (Kenya) .
5. Public Health Act Cap 242 (Kenya).
6. Waste Management Regulations, 2006.
mozambique
1. Constitution of the Republic of Mozambique (2004).
2. December-Law n. 495/73, Water Pollution.
3. Environment Law (Lei do Ambiente), Law nº 20/97, (Mozambique).
4. Environmental Law 20/97 (Mozambique).
5. Law n. 10/99, Forest and Wildlife Law.
6. Law n. 16/91, Water Law.
7. Law n. 19/97, Land Law.
8. Law n. 2/97, Municipal Authorities Law.
9. Law n. 20/97, Environmental Law.
10. Law n. 20/97, Environmental Law.
11. Law n. 3/2001, Petroleum Law.
12. MICOA is defined in the Presidential Decemberree nº 6/95.
13. The Article 9, Decemberree 13/2006, the Regulation of Waste Management 
(Mozambique).
14. The article 90, which is part of the Chapter V (economic, social and cultural rights and 
duties) Mozambique.
15. Water Law (Lei no. 16/91 de 3 de Agosto de 1991).
namibia
1. Amendment Act (2000) (Ministry of Mines and Energy).
2. Environmental Impact Assessment Regulations: Environmental Management Act, 2007 
(EIAR).
3. Environmental Investment Fund Act (2001).
4. Environmental Management Act (EMA), Act No. 7 of 2007.
5. Hazardous Substances Ordinance 14 (1974) (Ministry of Health and Social Services).
6. Integrated Pollution Control and Waste Management Bill (2003).
7. Namibia vision 2030. 2004. Framework Policy for long term National Development, 
Windhoek.
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8. Petroleum Products and Energy.
9. Prevention and Combating of Pollution of the Sea by Oil Act (1981) and the 
Amendment Act No.24 of 1991 (Ministry of Works, Transport and Communication).
10. The Basel Convention on the Control of Transboundary Movements of Hazardous 
Wastes and their Disposal.
11. Used Oil Regulations (1991).
12.  Waste Management Regulations: Local Authorities Act, 1992.
south africa 
1. Air Quality Act (Act 39 of 2004).
2. Basel Convention on the Control of Transboundary Movements of Hazardous Wastes 
and their Disposal.
3. Consumer Protection Act (2008).
4. Environment Conservation Act (Act 73 of 1989).
5. Environment Conservation Act, 1989 (Act No. 73 of 1998).
6. Hazardous Substances Act (Act 5 of 1973).
7. Health Act (Act 63 of 1977).
8. Mineral and Petroleum Resources Development Act (Act 28 of 2002).
9. Municipal Structures Act (Act 117 of 1998).
10. Municipal Systems Act (Act 32 of 2000).
11. National Environmental Management Act (Act 107 of 1998).
12. National Environmental Management Act, 1998 (Act No. 107 of 1998).
13. National Environmental Management Waste act of South Africa.
14. National Environmental Management: Waste Act, 2008 (Act 59 of 2008).
15. National Environmental Management: Waste Act, 2008 (Act No. 59 of 2008).
16. National Waste Information Regulations (2012).
17. National Water Act (Act 36 of 1998).
18. National Water Act, 1998 (Act No. 36 of 2008).
19. Occupational Health and Safety Act (Act 85 of 1993).
20. The South African Constitution (Act 108 of 1996)
euRoPean union
1. Waste Framework Directive 2008/98/EC, especially by Article 21.
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SAFETY DATA SHEET Revision Date   :  02.12.2009
1. PRODUCT AND COMPANY IDENTIFICATION
Product name : Engen Premium Motor Oil 40
Product use : Automotive lubricant  
Supplier : Engen Petroleum Limited  (Tel:  021-403 4911, a/h:  021-403 4099)  
Health Emergency Telephone : 021-689 5227 (Red Cross Poison Service)  
Transport Emergency Telephone : 011-975 1278/83  (Hazchemwise)  
Customer Service Centre : 0860 036 436  (Sales and Technical Information)  
Engen Website : http://www.engen.co.za/  
2. HAZARDS IDENTIFICATION
Emergency response data : Amber Liquid. DOT ERG No. - Not applicable.   
GHS Classification:
  Health
Acute inhalation toxicity May be harmful if inhaled. Hazard category 4. Warning
Acute oral toxicity May be harmful if swallowed. Hazard category 5. Warning
Skin irritation Practically non-irritating. Hazard category 3. Warning
Eye irritation Mild irritant. Hazard category 2B. Warning
  Environmental
Aquatic toxicity : Hazard category 3. Toxic to fish, aquatic organisms and wildlife. Warning
  Physical
Flammability : Combustible liquid. This product is non-flammable. Warning
GHS Labels/Pictograms:
Hazard Statements
Combustible liquid.  May cause mild eye irritation.  May be harmful if swallowed or inhaled.    
Precautionary Statements
Response
IN CASE OF FIRE: use Carbon dioxide, foam or dry chemical for extinction.  IF IN EYES:  Rinse cautiously with 
water for several minutes.  IF SWALLOWED: Get medical attention if you feel unwell.  IF INHALED: Remove to 
fresh air and keep at rest in a position comfortable for breath.  
Disposal
Do not discharge into lakes, streams, ponds and ground water supply.        
See Section 11 for further health effects/toxicological data.
3. COMPOSITION/INFORMATION ON INGREDIENTS
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Chemical name CAS-No. Weight%
See Section 8 for Exposure Limits (if applicable).
4. FIRST AID MEASURES
Inhalation : Not expected to be a problem. However, if respiratory irritation occurs 
due to excessive vapour or mist exposure, seek immediate medical 
assistance. If breathing has stopped, assist ventilation with mechanical 
device or use mouth-to-mouth resuscitation.   
Skin contact : Remove contaminated clothing.  Dry wipe exposed skin and cleanse with 
hand cleaner, soap and water.  Launder contaminated clothing before 
reuse.  (See Section 16 - Injection Injury)   
Eye contact : Flush thoroughly with water.  If irritation occurs call a doctor.   
Ingestion : Not expected to be a problem. However, if discomfort occurs seek 
medical attention. Do not induce vomiting.   
5. FIRE-FIGHTING MEASURES
Extinguishing media : Carbon dioxide, foam, dry chemical and water fog.   
Special fire fighting 
procedure
: Water or foam may cause frothing. Use water to keep fire exposed 
containers cool. Water spray may be used to flush spills away from 
exposure. Prevent runoff from fire control or dilution from entering 
streams, municipal sewers, or drinking water supply.   
Special protective 
equipment for firefighters
: For fires in enclosed areas, fire fighters must use Self-Contained 
Breathing Apparatus.   
Unusual fire and explosive 
hazards
: None.  
Products of decomposition : Fumes, smoke, carbon monoxide, sulphur oxides, aldehydes and other 
decomposition products, in the case of incomplete combustion.    
Flash Point : > 230 °C  (ASTM D-92)
Upper Explosion Limit (UEL) : 7,0 %(V)
Lower Explosion Limit (LEL) : 0,9 %(V)
NFPA Hazard Id : Health:  0;  Flammability:  1;  Reactivity:  0   
6. ACCIDENTAL RELEASE MEASURES
Procedure if material is 
released or spilled
: Report spills/releases as required to appropriate authorities.    
Methods for cleaning up : LAND SPILL:  Shut off source taking normal safety precautions.  Take 
measures to minimize the effects on ground water.  Recover by pumping 
using explosion-proof equipment or contain spilled liquid with sand or 
other suitable absorbent and remove mechanically into containers.  If 
necessary, dispose of absorbed residues as directed in Section 13.  
WATER SPILL:  Notify port and relevant authorities.  Confine with booms 
if skimming equipment is available to recover the spill for later recycling 
or disposal.  
Warn other ships in the vicinity.  If allowed by regulatory authorities the 
use of suitable dispersants should be considered where recommended in 
local oil spill procedures.  
  
Personal precautions : See Section 8.
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Environmental precautions : Prevent spill  from entering municipal sewers, water sources or low lying 
areas.  Advise the relevant authorities if contaminations have occurred.    
7. HANDLING AND STORAGE
Safe handling advice : No special precautions are necessary beyond normal good hygiene 
practices.   
Storage information : Keep containers closed when not in use.  Do not store in open or 
unlabelled containers.  Do not store near heat sources, sparks, flames, 
strong oxidizing agents and combustible materials.    
Storage and handling 
procedures
: Prevent small spills and leakages to avoid slip hazard.
8. EXPOSURE CONTROLS / PERSONAL PROTECTION
Occupational Exposure Limits (OELs)
Components CAS-No. Source TWA Value Notations
LTEL:  Long Term Exposure Limits - Time Weight Average (TWA) over 8 hours.
STEL:  Short Term Exposure Limits - Time Weight Average (TWA) over 15 Minutes
Note:  Limits Shown for guidance only.  Follow applicable regulations.
Personal Protection Equipment (PPE)
Engineering controls : If mists are generated, use ventilation, local exhaust or enclosures to 
control below exposure limits.   
Respiratory protection : Approved respiratory equipment must be used when mist concentrations 
exceed the recommended exposure limits.   
Eye protection : If splash with liquid is possible, chemical type goggles should be worn.   
Skin and body protection : No special equipment required. However, if frequent splashing or liquid 
contact is likely to occur, wear oil impervious gloves and clothing. Good 
personal hygiene practices should always be followed.   
9. PHYSICAL AND CHEMICAL PROPERTIES
Appearance : Liquid.  
Colour : Amber  
Odour : Mild  
Solubility : Negligible
Boiling point : > 316 °C  
Flash Point : > 230 °C  (ASTM D-92)  
Upper Explosion Limit (UEL) : 7,0 %(V)
Lower Explosion Limit (LEL) : 0,9 %(V)
Vapour pressure : < 0,1 hPa  
Density : 0,8863 g/cm3  @  20 °C  (ASTM D-4052)   
Pour point : -21 °C  
Viscosity, kinematic : 14,50 mm2/s  @  100 °C  (ASTM D-445)
140,5 mm2/s  @  40 °C  (ASTM D-445)
10. STABILITY AND REACTIVITY
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Stability : Stable.   
Conditions to avoid : Extreme heat and high energy sources of ignition, such as sparks and 
static electricity.   
Materials to avoid : Strong oxidizers.   
Hazardous decomposition 
products
: Fumes, smoke, carbon monoxide, sulphur oxides, aldehydes and other 
decomposition products, in the case of incomplete combustion.    
11. TOXICOLOGICAL INFORMATION
Acute oral toxicity : (Rats):  Practically non-toxic (LD50:  Greater than 2000 mg/kg).  Based 
on testing of similar products and/or components.  Warning  Hazard 
category 5.  May be harmful if swallowed.  
Acute dermal toxicity : (Rabbits):  Practically non-toxic (LD50:  greater than 2000 mg/kg).  
Based on testing of similar products and/or the components.  Warning  
Hazard category 3.  May be harmful in contact with skin.  
Acute inhalation toxicity : (Rats):  Harmful (LC50:  greater than 10 but less than 20mg/l) 4 hours.  
Based on testing of similar products and/or the components.  Warning  
Hazard category 4.  May be harmful if inhaled.  
Skin irritation : (Rabbits):  Practically non-irritating.  (Primary Irritation Index:  greater 
than 0.5 but less than 3).  Based on testing of similar products and/or 
the components.  Warning  Hazard category 3.  Causes mild skin 
irritation.  
Eye irritation : (Rabbits):  Mild irritant.  (Draize score:  greater than 6 but 15 or less).  
Based on testing of similar products and/or the components.  Warning  
Hazard category 2B.  May cause mild eye irritation.  
Respiratory and skin 
sensitization
: Not expected to be sensitizing based on tests of this product, 
components, or similar products.  
Germ cell mutagenicity : This product tested negative in a series of mutagenic tests.  
Carcinogenicity : Chronic mouse skin painting studies of severely solvent refined mineral 
base oils showed no evidence of carcinogenic effects.  Synthetic base oils 
have been tested in the Ames assay and other tests of mutagenicity with 
negative results.  These base oils are not expected to be carcinogenic 
with chronic dermal exposures.  Used petrol engine oils have shown 
evidence of skin carcinogenic activity in laboratory tests when no effort 
was made to wash the oil off between applications.  Used oil from diesel 
engines did not produce this effect.  
Reproductive toxicity 
(Teratogenicity)
: No teratogenic effects would be expected from dermal exposure, based 
on laboratory developmental toxicity studies of major components in this 
formulation and/or materials of similar composition.  
Specific target organ toxicity 
(STOT) - single exposure
: Although an acute inhalation study was not performed with this product, 
a variety of mineral and synthetic oils, such as those in this product, 
have been tested.  These samples had virtually no effect other than a 
nonspecific inflammatory response in the lung to the aerosolized mineral 
oil.  The presence of additives in other tested formulations (in 
approximately the same amounts as in the present formulation) did not 
alter the observed effects.  
Specific target organ toxicity 
(STOT) - repeated exposure
: No significant adverse effects were found in studies using repeated 
dermal applications of similar formulations to the skin of laboratory 
animals for 13 weeks at doses significantly higher than those expected 
during normal industrial exposure.  The animals were evaluated 
extensively for effects of exposure (haematology, serum chemistry, 
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urinalysis, organ weights, microscopic examination of tissues etc.).  
Repeated and/or prolonged exposure may cause irritation to the skin, 
eyes or respiratory tract.  
Aspiration hazard : Overexposure to oil mist may result in oil droplet deposition and/or 
granuloma formation.  
12. ECOLOGICAL INFORMATION
Ecotoxicity effects
Toxicity to fish : (Salmon) LC/EC50:  8.1 mg/l at 96 hours.  
Toxicity to aquatic 
organisms
: (Daphnia magna) LC/EC50:  6 mg/l at 48 hours.
(Green algae) LC/EC50:  9.4 mg/l at 8 hours.
Elimination information (persistence and degradability)
Biodegradability : This product is expected to be inherently biodegradable.
Mobility : Adsorption to sediment and soil will be the predominant behaviour.
Bioaccumulation : Minimal owing to low water solubility.
Further information on ecology
Remarks : In the absence of specific environmental data for this product, this 
assessment is based on information for representative substances.
13. DISPOSAL CONSIDERATIONS
Waste disposal : Product is suitable for burning in an enclosed, controlled burner for fuel 
value or disposal by supervised incineration.  Such burning may be 
limited pursuant to the Resource Conservation and Recovery Act. In 
addition, the product is suitable for processing by an approved recycling 
facility or can be disposed of at any government approved waste disposal 
facility.  Use of these methods is subject to user compliance with 
applicable laws and regulations and considerations of product 
characteristics at time of disposal.   
Contaminated packaging : Empty containers retain residue (liquid and/or vapour) and can be 
dangerous. DO NOT PRESSURIZE, CUT, WELD, BRAZE, SOLDER, DRILL, 
GRIND OR EXPOSE SUCH CONTAINERS TO HEAT, FLAME, SPARKS, 
STATIC ELECTRICITY, OR OTHER SOURCES OF IGNITION; THEY MAY     
EXPLODE AND CAUSE INJURY OR DEATH.  Do not attempt to refill or 
clean container since residue is difficult to remove.  Empty drums should 
be completely drained, properly bunged and promptly returned to a 
drum reconditioner.  All containers should be disposed of in an 
environmentally safe manner and in accordance with governmental 
regulations.
Other regulations : The unused product, in our opinion, is not specifically listed by the EPA 
as a hazardous waste (40 CFR, Part 261D), nor is it formulated to 
contain materials which are listed hazardous wastes.  It does not exhibit 
the hazardous characteristics of ignitability, corrosivity, or reactivity and 
is not formulated with contaminants as determined by the Toxicity 
Characteristic Leaching Procedure (TCLP).  However, used product may 
be regulated.
Flash Point : > 230 °C  (ASTM D-92)
14. TRANSPORT INFORMATION
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Note : This product is not regulated by the following:  U.S. DOT (CFR),  ADR, 
IATA and IMDG.   
Static Accumulator (50 
picosiemens or less)
: Yes  
15. REGULATORY INFORMATION
US OSHA Hazard 
Communication Standard
: When used for its intended purposes, this product is not classified as 
hazardous in accordance with OSHA 29 CFR 1910.1200.
  
Governmental Inventory 
Status
: All components comply with TSCA, EINECS/ELINCS, AICS, METI, DSL, 
KECI,  ENCS, PICCS and IECSC.
EU Labelling : Product is not dangerous as defined by the European Union Dangerous 
Substances/Preparations Directives.  EU labelling not required.
  
SARA
U.S. Superfund 
Amendments and 
Reauthorization Act SARA
Title III
: This product contains no "EXTREMELY HAZARDOUS SUBSTANCES".
SARA (311/312) Reportable 
Hazard Categories
: None
The following product ingredients are cited on the lists below
Chemical name CAS-No. Concentration [%] List Citations
Regulatory List Searched
1 = ACGIH ALL 6 = IARC 1 11 = TSCA 4 17 = CA P65 22 = MI 293
2 = ACGIH A1 7 = IARC 2A 12 = TSCA 5a2 18 = CA RTK 23 = MN RTK
3 = ACGIH A2 8 = IARC 2B 13 = TSCA 5e 19 = FL RTK 24 = NJ RTK
4 = NTP CARC 9 = OSHA CARC 14 = TSCA 6 20 = IL RTK 25 = PA RTK
5 = NTP SUS 10 = OSHA Z 15 = TSCA 12b 21 = LA RTK 26 = RI RTK
Code Key:   CARC = Carcinogen; SUS = Suspected Carcinogen
16. OTHER INFORMATION
Note:  Engen products do not contain PCBs.
INJECTION INJURY WARNING:  If product is injected into or under the skin, or into any part of the body, 
regardless of the appearance of the wound or its size, the individual should be evaluated immediately by a 
doctor as a surgical emergency.  Even though initial symptoms from high pressure injection may be minimal 
or absent, early surgical treatment within the first few hours may significantly reduce the ultimate extent of 
injury.
Note:  No significant changes have been made to this Safety Data Sheet since the previous date.
Disclaimer
Information given herein is offered in good faith as accurate, but without guarantee. Conditions of use and 
suitability of the product for particular uses are beyond our control; all risks of use of the product are 
therefore assumed by the user and we expressly disclaim all warranties of every kind and nature, including 
warranties of merchantability and fitness for a particular purpose in respect to the use or suitability of the 
product. Nothing is intended as a recommendation for uses which infringe valid patents or as extending 
license under valid patents. Appropriate warnings and safe handling procedures should be provided to 
handlers and users.
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Prepared by : Product Safety Specialist
Corporate Health, Safety, Environment and Quality Department
Engen Petroleum Limited
P.O.Box 35, Cape Town, 8000
Telephone : (021) 403 4805 / 4911 (Office Hours)
(021) 403 4099 (After Hours)
083 628 4415 (Cellular)  
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The purpose of this form is to highlight the facility’s positive and negative attributes to support the 
decision making process for Chevron usage of the facility (SFU/Not-SFU decision). The Third-Party 
Waste Stewardship (TWS) Facility Evaluator’s opinions and projections on future problems should be 
addressed in this from. Experienced TWS Facility Evaluators should use their judgment to bring out 
potential long-term liability issues. Please provide a brief, accurate summary in the sections below:  
 
THIRD-PARTY WASTE STEWARDSHIP (TWS) EXECUTIVE SUMMARY  
FACILITY NAME: Century Steel, Funiture Limited /  Tel 0733610144/143 
FACILITY CONTACTS: Imdad T Waliji (csf@wanachi.com) 
FACILITY VISIT 
PERFORMED BY:  
Bruce Vrede 
ONSITE VISIT DATE: 28 June   2006 
 
EXECUTIVE SUMMARY 
AUTHOR: 
Bruce Vrede 
EXECUTIVE SUMMARY 
DATE: 
10 Nov  2007 
 
 
 
Describe the results of any “Automatic Fail” designations.  
There was 1 Automatic Fail designations associated with this facility for Waste Storage and handling.  
TYPE OF WASTE RECEIVED: 
List wastes that are most likely sent to this facility. Categorize the 
waste streams (liquids, used oil, tank bottoms, contaminated soil, etc.) to 
focus on waste that is most likely to have an adverse effect on human 
health or the environment if released. For example:  
This is a Factory and its thermal operation (Furnace) are used to assist in melting operations. Waste 
streams sent to this facility include waste oil and sludge. These wastes are used for combustion in a 
furnace operation to melt metals. Factory produces steel window frames, locks keys etc. 
PAST CHEVRON USAGE: 
List the type and volume of waste sent by Chevron. For example:  
Chevron has used the facility for more than 2-3 years. The amount of Chevron waste disposed of here 
is unknown. However it seems to small amounts of waste.  
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DISPOSAL/TREATMENT METHOD: 
Describe the type of facility and related waste handing processes. For example:  
Used oil and sludge are collected from retails facilities in 210 liter drums and stored for use on facility 
property. The used oil is used a furnace oil for combustions fuel to melt metals used for producing keys, 
window frames etc. Workers are not trained to handle hazardous substances, not are they issued with 
correct PPE. Drums are stores in the open, on soil and not labled. 
SITE HISTORY:  
Describe potential contamination sources that may result from historical property usage. Provide 
information on the time period historical operations have taken place at the property. For example:  
The facility has operated as Factory and operating a furnace using used oil since 1979.  The factory is 
located on virgin land in an industrial zone since 1979. It is unlikely that  handling  and storage of 
waste was  better managed during years past. 
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MATERIAL STORAGE AND HANDLING: 
Describe the material storage methods used at the facility. Indicate details regarding secondary 
containment. For example:  
All surface areas are not well maintained and concreted not under cover. Handling areas are 
inadequate – not surfaced or bunded areas for storage of 210litre drum with oil etc.  Storage  areas are 
too small to handle amount of drums 
 
 
HUMAN RECEPTORS AND GROUNDWATER:  
Provide soil and groundwater information for the property (groundwater depth, soil characteristics). 
Describe potential adverse impacts to environment and human health resulting from subsurface 
conditions. For example:  
The facility is located in an industrial zone. To the South, West and East of the facility are  furniture 
factories and transportation business.   
The nearest groundwater wells are further than 10km from the facility  
The groundwater flow direction is to the West. Soil is mostly clay. There are no wells onsite to 
determine the groundwater condition. The waste facility has not been contacted by the City or State 
regarding any problems associated with the drinking water in the area. 
FINANCIAL STRENGTH & INSURANCE:  
Provide information on whether the facility is a public or privately held company and whether it’s a small, 
medium, or large company (per Scoring Model). If available, provide information to quantify the owner’s 
financial strength. Provide information on whether the facility holds adequate insurance.  
This small company who core business is producing window frames and allowed Chevron to view 
financials -  that was showing in increasing trend in profitability over the past 3 years. 
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HOUSEKEEPING:  
Describe the cleanliness of the facility. Describe different areas and their condition. For example: 
Housekeeping was unkempt in all stances. There was settled dust  and oil stains throughout the 
facility. Overall the facility housekeeping was poor. 
There was clear leakage from oil drums to soil. Waste was stored in open drums, not labeled and 
stored  on open soil. 
 
SAFETY: 
Describe how the facility keeps its employees and contractors safe. Describe how employees are being 
protected from injury and illness during the handling and processing of waste materials. For example:  
Facility personnel were not wearing PPE such as gloves, coveralls, and dust masks even whilst being 
exposed to vapors from waste containing high levels of hydrocarbons. No fire extinguishers were visible 
throughout the facility but not an audible facility alarm. Workers received   no training in hazardous waste 
handling since training records could be provided. 
 
COMMUNITY RELATIONSHIP: 
Describe potential impact to the local community that result form the facility location.  For example:  
The facility has a very good relationship with the community and does outreach work in community by 
helping with the distribution of food to the poor etc.  
WASTE TRACKING:  
For the residual materials, waste, and products that leave the facility, discuss any potential for adverse 
impact to human health or the environment resulting from the proposed treatment or sale of these 
products or residuals. For example:  
This facility has no tracking mechanism to manage waste once it arrives at a facility. 
PERMITS AND REGULATORS VIEW OF FACILITY:  
Describe any concerns expressed by regulators. Provide information on whether the facility holds all 
necessary permits. For example:  
No complaints, notices of violations, or law suits have been filed against the facility.  
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RECOMMENDATION:  
Pick the most relevant items for a more detailed discussion explaining potential issues that should be 
considered when making a pass/fail determination. Use the TWS Facility Evaluator’s professional 
judgment to explain why potential issues may or may not be significant, and explain why certain minor 
issues may result in bigger problems. The TWS Facility Evaluator must recommend adding this facility to 
the SFU List or to the Not-SFU List.  
All other pertinent documentation  such financial statement was viewed by the Evaluator. 
 
This facility scored 46 using the TWS Scoring Model and 1 Automatic Fail was encountered. I 
recommend this facility not be placed on Chevron's SFU List.   
 
Bruce Vrede 10 Nov 2007 
Signature:  Date: 
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FOR USE ON THIRD-PARTY WASTE FACILITIES WORLDWIDE  
Part of the TWS Standard Process  
Purpose for the Scoring Model:  
  Achieve an accurate, repeatable, and objective determination as to the suitability of waste facilities for Chevron use. The 
Scoring Model is an internal tool developed by Chevron to assist in implementing the TWS Standard Process.  
General Instructions: 
  Prior to using this Scoring Model, the onsite visit of the waste facility must be performed, including completion of the TWS 
Onsite Visit Questionnaire. 
  The information contained in this document cannot be changed by Chevron Business Units or Operating Companies.  
Who should use the Scoring Model:  
  The Scoring Model is designed for use by HES personnel who are familiar with waste management issues, and have been 
trained in the use of this Scoring Model. To achieve consistent application of the TWS Standard Process, only individuals 
certified as TWS Facility Evaluations may complete the Scoring Model. 
  The Scoring Model should be completed by the individual who performed the onsite visit of the waste facility when possible. If a 
contractor is used to perform the onsite visit but the TWS Scoring Model will be completed by the Chevron employee who hired 
the contractor, Contractors should issue a detailed TWS Contractor Onsite Visit Report in addition to the documentation 
collected during the onsite visit to assist the Chevron employee with filling out the TWS Scoring Model. 
How to complete the Scoring Model: 
1. Assign scores in each section (Type of Waste Received, Site History, Human Receptors, etc.) 
 Base Score: Certain sections have a table titled, “Description for Base Score.” For these tables, only one score (that is, 
the score that best describes the situation) is allowed to be awarded. If in doubt, choose the more conservative score (that 
is, the lower score). Base Scores cannot be adjusted. If no data is available to assign a base score, assign a score of zero. 
 Modifiers: Multiple modifiers can be chosen for each section and added to the Base Score. If a modifier does not apply to 
the facility, ignore it. Modifiers cannot be adjusted. 
 Section Total Points: Add the Base Score and modifiers to obtain the total section points. It is possible to give negative 
points, and the section total points can also be negative in value. 
 Automatic Fail: If an “Automatic Fail” is encountered, the facility cannot be used by Chevron without first seeking and 
receiving an exception. However, continue awarding points in the Scoring Model since the information may be necessary 
to assist in determining whether the facility will be granted an exception. Automatic Fail wording cannot be adjusted.  
 All sections must be completed, you cannot skip a section.  
2. Complete the Scoring Model Matrix: 
 In the Scoring Model Matrix weighting factors are assigned for various sections of environmental, safety, and financial 
performance. Points from the sections are multiplied by the weighting factors to arrive at an overall waste facility score. 
These weighting factors cannot be adjusted.  
3. Final Determination:  
 The overall waste facility score is compared to the Selected-for-Use (SFU) Determination Table. The Determination Table 
will result in a score of SFU, Not-Selected-for-Use (Not-SFU), or requires further evaluation. 
 Facilities that earn passing scores can be recommended to the Opco Process Advisor for inclusion on the TWS Selected-
for-Use List. 
 Facilities that have not achieved passing scores or who receive an “Automatic Fail” should be reported to the Opco 
Process Advisor to be placed on the TWS Not-Selected-for-Use List unless an exception is obtained:  
o In all cases, a facility being considered for an exception must have all the required permits for performing the 
activities of waste management. An exception will not be considered for a facility that does not have all the 
required permits;  
o If a TWS Facility Evaluator observed a regulatory violation during the onsite visit, the TWS Facility Evaluator must 
consult with local management and local legal counsel to determine if reporting the violation to authorities is 
necessary.  
 Certain facilities will fall into a mid-range between SFU and Not-SFU. These facilities will need further evaluation by an 
Opco Process Advisor in conjunction with the TWS Facility Evaluator to determine if the facility should be considered SFU 
or Not-SFU.  
After completing the TWS Scoring Model, the TWS Facility Evaluator will fill out the TWS Executive Summary to highlight 
observations from the onsite visit and the results from the TWS Scoring Model. 
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SCORING MODEL MATRIX 
CONTACT DETAILS 
1 Facility name Century Steel 
1 Facility address  
(Street, City, State, 
Country) 
PO Box 82021, Mombasa Road,  
Mombasa, Kenya 
1 TWS Evaluator’s name Bruce Vrede 
1 Date of Onsite Visit 28/06/06 
SCORING  
Section 
# Category: Weighting Factor  x Section Points Awarded  = Total Score 
1 Type of Waste Received 4 2 8 
2 Past Chevron Usage 1 2 2 
3 Site History 4 1 4 
4 Material Storage & Handling 4 0 0 
5 Human Receptors 4 4 16 
6 Ecological Receptors  1 5 5 
7 Groundwater Condition 3 0 0 
8 Financial Strength & Insurance 2 3 6 
9 Housekeeping   3 0 0 
10 Safety   1 0 0 
11 Community Relations  1 2 2 
12 Waste Tracking 1 0 0 
13 Regulations and Permits 1 3 3 
14.1 Thermal Treatment Units  Was “Automatic Fail” encountered? Yes  No  
14.2 Wells Was “Automatic Fail” encountered? Yes  No  
14.3 Landfills  Was “Automatic Fail” encountered? Yes  No  
14.4 Bioremediation Was “Automatic Fail” encountered? Yes  No  
14.5 Transfer Facilities  Was “Automatic Fail” encountered? Yes  No  
14.6 Other Technologies  Was “Automatic Fail” encountered? Yes  No  
Various Other than Section 14 Was "Automatic Fail" encountered? Yes  No  
   Facility Overall Score 46 
 
 
 
 
THIRD-PARTY WASTE STEWARDSHIP  
SCORING MODEL (MANDATORY TOOL) 
The Scoring Model is an internal tool developed by Chevron to assist it in implementing the Third-Party Waste Stewardship (TWS) 
Standard Process. It does not represent Chevron’s interpretation of any regulatory requirement or supersede regulatory definitions that 
might apply to waste materials. 
Version 2.0. Revised 16 January 2007. Page 3 of 21 
Printed 24/02/2015 21:44:00.  Uncontrolled when printed. 
TWS Scoring Model For Century Steel Mombasa Kenya -.doc GEL -Pakistan 
DETERMINATION TABLE 
Overall Score Outcome 
> 100 Selected-For-Use (SFU) 
80–100 Consult with Opco Advisor 
< 80 Not-Selected-For-Use (Not-SFU) 
List specific “Automatic Fails” here: 
 
 
 
 
 
NOTE: Evaluator has ability to make a designation of “Not-Selected-For-Use” for any waste facility regardless of the 
Overall Score in the Determination Table based on professional experience. However, Evaluator may not designate 
a waste facility “Selected-For-Use” if the facility does not meet the minimum score in this Determination Table. 
TWS Facility Evaluator’s  
Recommendation  
 
Date of Recommendation:10 Nov 2007 
 
Selected-For-Use   
Not-Selected-For-Use  
Consultation Required  
 
Person Awarding Points: Bruce Vrede 
 
Chevron Employee Confirmation:______________________________________ 
(if points awarded by Contractor) 
 
 
Opco Advisor  
Determination  
Date of Determination:____________________________ 
Selected-For-Use   
Not-Selected-For-Use  
Consultation Required  
 
Opco Process Advisor: _____________________________________________ 
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SECTION 1: TYPE OF WASTE RECEIVED 
This score reflects the relative risk associated with handling different types of waste. Generally, liquids represent 
higher potential risk than solids. When using the table below, ask the question: “What type of material does the 
facility receive?” For example, receiving solvents that have the potential to catch fire or explode is of greater risk 
than receiving water. Likewise, accepting used oil that, if spilled, seeps to the subsurface is of greater risk than 
accepting contaminated soil.  
 
Highly toxic materials may include, but are not limited to : solvents, acids, naturally occurring radioactive material 
(NORM), medical waste, radioactive material, Mercury, pesticides, etc. 
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 4 descriptions below, choose the one that fits best 
Points 
1/ 10 Only non-highly toxic, solid materials are received.   6 
1/ 10 Mainly receive solids; some wastewater may occasionally be received. 
Additionally, no highly toxic material is allowed. 
4 
1/ 10 Both solids and liquids may be received. Occasionally, highly toxic material 
may be received. 
2 
1/ 10 Primarily highly toxic materials are received.  0 
MODIFIERS (additions/subtractions from Base Score): 
1 One waste stream makes up 95% of the facility inlet (for example, 
contaminated soil is the only waste accepted). 
+1 
1/ 4 Although only solids are received, liquid products, such as acids or bases, 
are commonly used in the treatment process. 
-1 
1 Points should be added if a Thermal Treatment Unit is utilized, since this 
technology destroys the contaminants contained in the waste. 
+2 
1 Subtract points for landfills, since this technology only contains/stores the 
waste long-term without recycling or destroying the waste. This modifier 
does not apply to landfills that only accept incinerator ash. 
-2 
1 Points should be added for deep well injection (well completed in a formation 
that does not contain exploitable water), slurry fracture injection or cavern 
injection. 
 
Note: The term exploitable groundwater is defined as water that is available 
(now or in the future) in reasonable quantities to warrant its extraction. 
Perched water (small volume, not an aquifer) is not considered to be 
exploitable groundwater. 
+1 
1/ 5 Wastes emitting significant odors are commonly received. -1 
1 Open burning of waste in landfills, pits, drums, or open containers is allowed. Automatic Fail 
Base Score        4
Modifiers +/- -2 
Section total points 2 
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SECTION 2: PAST CHEVRON USAGE OF FACILITY  
Past Chevron usage takes into account the potential risk that waste received from Chevron (including 
predecessors, affiliates and subsidiaries such as Unocal, Caltex, Texaco, and operated joint ventures) has been 
released.  Note: If a facility only transfers material, IGNORE this section’s questions but award a score of 2 
points. 
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 3 descriptions below, choose the one that fits best 
Points 
2 Heavy [more than 1000 tons or 230,000 litres (60,000 gal.)] total usage by 
Chevron since this facility began operating. 
5 
2 Light (less than 1000 tons or 230,000 litres) usage by Chevron since this 
facility began operating. 
2 
2 Usage by Chevron is unknown or not previously used by Chevron. 0 
Section total points 2 
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SECTION 3: SITE HISTORY 
Site history takes into account all of the past uses of the site. For the purpose of TWS, the Site is defined as the 
entire piece of property including both unused land and developed land. The Facility is defined as plant, 
equipment, tanks, piping, buildings used during the waste-handling process. Site usage may have been different 
prior to the usage as a waste facility. Explore historical land usage back to the point in time when the site was 
found to be undeveloped land. The table below covers the fact that historical operating practices may not have 
been as environmentally protective as today’s operating practices. 
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 7 Descriptions below choose the one that fits best 
Points 
3 Development of site occurred within the last 3 years. 6 
3 Development of site occurred within the last 10 years.  5 
3 Development of site occurred within the last 20 years on undeveloped land  4 
3 Development of site occurred within the last 20 years and site usage prior 
to this waste facility was light commercial (warehouse, lumber storage) or 
low risk industrial in nature. 
3 
3 Development of site occurred within the last 20 years and site usage prior 
this waste facility included various industrial or commercial activities.  
2 
3 Development of site occurred over the past 20-50 years.  1 
3 Development of site occurred over 50 years ago or the previous site history 
is unknown. 
0 
MODIFIERS (additions/subtractions from Base Score): 
3/ 7 A minimal soil or groundwater investigation shows minor or no 
contamination (+1). A site-wide soil and groundwater investigation shows 
no contamination (+2). 
+1 or +2 
3/ 7 Extensive subsurface soil or groundwater contamination is known to exist. -2 
3/ 7 Remediation of past contamination has occurred (+1 minimal remediation, 
+2 major remediation). 
+1 or +2 
3 All operations are currently (+1) or always have been (+2) indoors. +1 or +2 
4 During the entire history of waste facility operations, all tanks, process 
equipment and storage areas have been underlain by concrete (or 
equivalent impermeable material) (+4) or all tanks and process equipment 
currently are underlain by concrete (or equivalent impermeable material). 
(+1). 
+1 or +4 
Base Score        1
Modifiers +/-  
Section total points 1 
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SECTION 4: MATERIAL STORAGE AND HANDLING 
Proper storage of waste and treatment chemicals is essential to protect the soil underlying the waste facility. In 
order to contain spillage, process areas, wash areas, and loading and unloading areas should be paved with 
asphalt, concrete, or some other impermeable material. Liners and secondary containment as described below 
must consist of an impervious material. Note that clay soil is not acceptable as an impervious material for this 
section. This section is evaluating the current storage and handling practices at the facility, not the past practices. 
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 4 descriptions below, choose the one that fits best 
Points 
4/ 14.3 All waste material is double-contained from reaching the environment. 
Examples: tanks on concrete with secondary containment, double lined 
landfill, tanks on concrete equipped with a drainage system, drums stored on 
asphalt with secondary containment. 
5 
4/ 14.3 All waste material is either double-contained or single-contained.  3 
4/ 14.3 All waste material is at least single-contained from reaching the environment. 
Examples: Tank or drum placed on soil without secondary containment, 
single lined landfill, tank on concrete without secondary containment. 
1 
4/ 14.3 Some waste material is placed or stored in direct contact with soil and an 
impervious liner does not exist (for example, unlined pits utilized for liquids.). 
Note: scrap steel recyclers, bioremediation cells, and construction and 
demolition landfills (which accept only inert, non-contaminated materials 
such as concrete, bricks, construction debris, wood, scrap steel, etc) are 
excluded from this “Automatic Fail” question. 
Automatic Fail 
MODIFIERS (additions/subtractions from Base Score): 
4 All waste storage is on concrete or equivalent impervious material (for 
example, landfill with HDPE liner).  
+1 
4 Is the rail car loading/unloading area built to contain spills from reaching the 
environment? 
Yes +2 
No -2 
4 All truck loading/unloading areas are equipped with concrete (or an 
impervious liner) with secondary containment. 
+2 
4 Are incompatible wastes segregated from each other with a solid barrier or 
appropriate distance? 
Yes +1 
No -1 
4 Impervious secondary containment (in excellent condition) exists at all tanks.  
+1 
Base Score        0
Modifiers +/- 0 
Section total points 0 
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SECTION 5: HUMAN RECEPTORS 
People located near the facility could be affected by releases from the facility. Exposure pathways to humans 
could include: direct soil contact, inhalation of contaminated air, or utilizing contaminated groundwater. Sources of 
exposure are leaking tanks, leaking piping, leaking pits, leaking equipment, unlined pits, emission exhausts, etc.  
 
If an owner or employee of the facility lives at the waste facility, this residence is not counted in the description 
below. The “potential source” of exposure listed below relates to locations where leakage or release could 
potentially occur. 
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 5 descriptions below, choose the one that fits best 
Points 
5 No residences within 3 km (~9000 feet) of potential source of exposure. 5 
5 No residences within 1 km (~3000 feet) of potential source of exposure. 4 
5 1 or more residences between 300 m (~1000 feet) and 1 km (~3000 feet) of 
potential source of exposure. 
3 
5 1 or more residences, between 100 m (~300 feet) and 300 m (~1000 feet) of 
potential source of exposure. 
2 
5 1 or more residences within 100 m (~300 feet) of potential source of 
exposure. 
1 
 MODIFIERS (additions/subtractions from Base Score): 
7 Residential drinking water well within a horizontal distance of 30 m (~90 feet) 
of potential source of exposure (regardless of aquifer depth).  
Automatic Fail 
7 Contamination from this facility has been detected in a residential drinking 
water well. 
Automatic Fail 
7 There is a residential drinking water well within a horizontal distance of 100m 
(~300 feet) of the potential source of groundwater exposure (regardless of 
aquifer). 
-2 
5 There is a school within 1 km (~3000 feet) of the facility. -1 
7 Underground slurry wall or pump-and-treat system limits movement of 
groundwater. 
+1 
7 No groundwater (exploitable or non-exploitable) is being used within 700 m 
(~2100 feet) of the potential source of exposure. 
+1 
5 Facility is not secure from trespassers at all times. -2 
7 Water from the uppermost exploitable aquifer is extracted from a well within 
a horizontal distance of 200 m (~600 feet) of potential source of groundwater 
exposure.  
-1 
12/14 Treated waste (or any residual material) from this facility is utilized by the 
general public at a residential location (for example, bioremediated soil 
becomes potting soil or is used in a residential garden). 
-3 
Base Score        4
Modifiers +/-  
Section total points 4 
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SECTION 6: ECOLOGICAL RECEPTORS 
Sensitive habitat located near the facility could be affected by releases from the facility.  
 
Sensitive habitat could include: endangered species habitat, streams, rivers, lakes, oceans, wetlands and habitat 
valued under local, national, or international law for its ecological or cultural values; any rare, threatened, or 
endangered species, plant or animal species/populations of commercial, recreational, subsistence, cultural or 
ecological importance.  
 
Sensitive wildlife could include: migrating birds, endangered species, non-domesticated animals.  
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 4 descriptions below, choose the one that fits best 
Points 
6 No sensitive habitat or water body (river/lake/stream/ocean) between the 
facility and a distance of 1 km (~3000 feet) of facility boundary. 
5 
6 Sensitive habitat or water body (river/lake/stream/ocean) between 100 m 
(~300 feet) of facility boundary and 1 km (~3000 feet). 
3 
6 Sensitive habitat or water body (river/lake/stream/ocean) adjacent to facility 
boundary. 
0 
Onsite 
Observation 
Form 
Facility impact to sensitive habitat or water body (river/lake/stream/ocean) is 
apparent. 
Automatic Fail 
MODIFIERS (additions/subtractions from Base Score): 
5 All adjacent land is of commercial or industrial usage. +2 
6 Sensitive wildlife is using some portion of the site. -2 
6 Environmental group is working to designate adjacent land as a sensitive 
habitat. 
- 1 
Base Score       5
Modifiers +/-  
Section total points 5 
 
 
 
 
 
THIRD-PARTY WASTE STEWARDSHIP  
SCORING MODEL (MANDATORY TOOL) 
The Scoring Model is an internal tool developed by Chevron to assist it in implementing the Third-Party Waste Stewardship (TWS) 
Standard Process. It does not represent Chevron’s interpretation of any regulatory requirement or supersede regulatory definitions that 
might apply to waste materials. 
Version 2.0. Revised 16 January 2007. Page 10 of 21 
Printed 24/02/2015 21:44:00.  Uncontrolled when printed. 
TWS Scoring Model For Century Steel Mombasa Kenya -.doc GEL -Pakistan 
SECTION 7: SOIL & GROUNDWATER CONDITION 
Caution should be used when considering use of a facility that has more than minor groundwater contamination 
since contaminated groundwater is potentially harmful to human health and the environment. 
 
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 4 descriptions below choose the one that fits best 
Points 
7 Uppermost exploitable groundwater aquifer is deeper than 100 m (~300 
feet), or there is no groundwater under the facility.  
5 
7 Uppermost exploitable groundwater is between 30 m (~90 feet) and 100 m 
(~300 feet).  
3 
7 Uppermost exploitable groundwater is less than 30 m (~90 feet). 2 
7 No groundwater information available.  0 
MODIFIERS (additions/subtractions from Base Score): 
7/ 3 Monitoring wells have never shown any contaminants. +2 
7/ 3 Monitoring wells show contamination in exploitable groundwater (-2); if 
contamination is from this facility (-4). 
-2 or -4 
7/ 3 Monitoring wells show contamination in non-exploitable groundwater. -1 
7 Soil below site has over 10 m (~30 feet) of clay above exploitable 
groundwater. 
+1 
7/ 3 Groundwater remediation is occurring on site. +1 
7/ 3 Some minor releases (more than soil staining) of material to soil have 
occurred (-1) or a number of significant releases of material to soil have 
occurred (-2). 
-1 or -2 
Base Score       
Modifiers +/-  
Section total points 0 
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SECTION 8: FINANCIAL STRENGTH AND INSURANCE 
Financial strength of a waste facility is evaluated by reviewing financial data. However, data may not always be 
available. Financial strength provides an indication of the waste facility’s resources to prevent and remediate 
environmental releases to soil and groundwater and to meet future closure obligations that might apply. Insurance 
helps to keep the company in business in the event of an accident. For those companies that are able to supply 
financial information, their financial score will likely be enhanced.  
There are two steps in this section. Step 1 applies to ALL waste facilities. Step 2 applies to waste facilities that are 
able to supply detailed financial data. Points from Step 1 and Step 2 are added to obtain a final score for this 
section. Note: The term “Company” refers to the entity operating the waste facility. The Company could own and 
operate many facilities. The term “Parent Corporation” refers to a separate legal entity that owns the Company 
that operates this facility. The term “Facility Owner” refers to the entity which owns the waste facility. We desire 
financial information on the Company. 
Step 1: Basic Financial Indicators 
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Points 
To be 
performed 
Did an Internet search regarding the waste facility itself, its owner, or 
operator reveal any problems related to the facility over the last 3 years? 
Yes -2 
No +1 
8 Is the site larger than 0.08 square kilometres (~20 acres)? (This includes any 
unused area.) 
Yes +1 
No 0 
8 Has the Company been in business longer than 5 years? Yes +2 
No 0 
8 Company is in bankruptcy or was in bankruptcy in the last 2 years. Automatic Fail 
8 Number of facility ownership changes in the last 3 years: None  +1 
One 0 
Two -2 
8 Is the facility operated by a publicly traded company or a governmental 
entity? 
Yes +2 
No 0 
8 Is comprehensive general liability (or equivalent) insurance held by the 
facility operator? 
Yes +1 
No 0 
8 Would over USD $500000 in capital be necessary to rebuild this facility if it 
was destroyed? 
Yes +2 
No 0 
8 Was the facility running at the time of the Onsite Visit? Yes +1 
No -1 
8 Does the Company employ more than 25 people?  Yes +1 
No 0 
1 Do a number of large companies utilize this facility? Yes +1 
No -1 
Financial 
information 
provided 
Was some financial information made available to Chevron? Yes +2 
No 0 
Financial 
information 
provided 
For USA only – Would not provide desired financial information. Automatic Fail 
Step 1: Subtotal Points        4
Divided by 6  (divided by 6)    
Subtotal Points divided by 6 = Step 1 Result Points  1 
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Step 2: Detailed Financial Information 
If enough detailed financial information has been provided so that a description for the waste facility operator 
(Company) can be chosen from the boxes below, this information should be used below. If detailed financial 
information on the Company is not available, then attempt to obtain just the specific financial information that is 
needed to answer the questions below. If the primary business of the Parent Corporation is waste management, 
then the Parent Corporation financials may be used below. If the Parent Corporation’s primary business is not 
waste management, then do not use the Parent Corporation’s financial information below.  If the desired financial 
information has not been obtained - for USA Only – Automatic Fail. For all other locations, skip this step and use 
the Step 1 score as the Section total points.  
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 5 descriptions below, choose the one that fits best if enough 
financial information was made available to determine the answer 
(note: $ = US Dollars) 
Points 
Financial 
information 
provided 
Very large company – typically has audited financials; assets over $500 
million. 
5 
Financial 
information 
provided 
Large company – typically has audited financials; revenue should be over $1 
billion; assets over $50 million. 
4 
Financial 
information 
provided 
Mid-sized company – typically has reviewed or audited financials; revenue 
should be over $50 million; assets over $10 million. 
3 
Financial 
information 
provided 
Small company – typically has reviewed or compiled financials; revenue 
should be over $15 million; equity over $2 million. 
2 
Financial 
information 
provided 
Very small company – typically has compiled financials; equity under $2 
million, revenue under $15 million. 
1 
MODIFIERS (additions/subtractions from Base Score): 
8 Pollution insurance $8MM or more. +1 
8 For small and very small companies only: Has the Company been in business 
greater than 15 years (+1), or greater than 25 years (+2)? 
+1 or +2 
8 Comprehensive General Liability Insurance (or equivalent) over $20MM. +1 
Financial 
information 
provided 
3-year revenue trend is increasing. +1 
Financial 
information 
provided 
3-year revenue trend is decreasing. -2 
8 A reasonably sized closure fund exists. 
 
+1 
8 Capital improvements to facility over past 3 years total $500,000 to $1 million 
(+1) or greater than $1million (+2). 
+1 or +2 
Step 2: Base Score        1
Step 2 Modifiers +/-  1 
Step 2 Result  2 
Section total points (add Step 1 and Step 2 Result Points) 3 
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SECTION 9: HOUSEKEEPING 
Housekeeping at the facility provides an indication of the likelihood that material has or will reach the soil due to 
spills, poor storage, improper handling, or accidents. The condition of tanks, equipment, offices, roads, and 
storage areas, etc. is part of evaluating the housekeeping at the facility.  
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 6 descriptions below, choose the one that fits best 
Points 
9/ Onsite 
Observation Form 
Extremely well-maintained and clean facility. Maintenance is up to date. 
No soil staining. 
6 
9/ Onsite 
Observation Form 
Very well-maintained appearance. Maintenance is up to date. A few 
minor soil stains. 
5 
9/ Onsite 
Observation Form 
Fairly clean facility. Some minor maintenance needed. Some areas of 
soil staining.  
3 
9/ Onsite 
Observation Form 
Housekeeping is fair. Maintenance is needed soon. Some areas of soil 
staining. 
2 
9/ Onsite 
Observation Form 
Housekeeping is poor. Maintenance is needed now. Soil is stained in 
many spots. 
0 
9/ Onsite 
Observation Form 
Housekeeping is unacceptable. There are many obvious areas where 
waste was released to the soil. 
Automatic Fail 
 
MODIFIERS (additions/subtractions from Base Score): 
4/ Onsite 
Observation Form 
Very large volume of waste is stored on site and is not getting treated or 
transferred off site (excludes landfills and bioremediation cells). 
Automatic Fail 
 
Onsite Observation 
Form 
Blowing dust or litter was observed outside; or dusty inside. -1 
Onsite Observation 
Form 
Oil sheens were observed. -1 
Onsite Observation 
Form 
Piping is well maintained and organized. +1 
Onsite Observation 
Form 
Hoses are extensively utilized instead of hard piping. -1 
Onsite Observation 
Form 
Spillage is evident on sides of tanks, near equipment, or on walls. -1 
Onsite Observation 
Form 
All drums and tanks are labelled with contents. +1 
Onsite Observation 
Form 
Facility was crowded (for example, drums with no walking space beside 
them, drums stored too close to equipment). 
-1 
Onsite Observation 
Form 
Overall condition of concrete or asphalt appears: (+1) likely to contain the 
majority of all spills/leaks; (0) fair, there were a number of small cracks or 
joints where liquids could get through; (-1) unlikely to contain spills/leaks 
as a number of large cracks/gaps are visible. 
+1 
0 
-1 
Onsite Observation 
Form 
Odorous wastes were stored in well-ventilated areas or no odorous 
waste received at waste facility. 
+1 
Base Score        0
Modifiers +/-  
Section total points 0 
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SECTION 10: SAFTEY 
The manner in which safety measures are handled on site indicates the likelihood of accidents to occur.  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Points 
Onsite 
Observation 
Form 
Is proper personal protective equipment (PPE) being worn (foot protection, 
safety glasses, long sleeves, etc.)? 
Yes +2 
No -2 
Some- 
times 
0 
10 Is facility name, address, and a phone number posted at fenceline? 
  
Yes +1 
No 0 
10 Do employees receive training for the hazards they encounter? Yes +1 
No -3 
4/ 10 Are employees being exposed to waste in what appears to be an 
unacceptable manner (for example, breathing potentially harmful vapors, 
lack of proper PPE)?  
No
 
Yes  =  
Automatic 
Fail 
10 Is facility located in an area that has experienced numerous major natural 
disasters (for example, location of the site is along a river that floods). 
 
Yes -3 
No 0 
10 Are recordable injuries tracked and discussed? Yes +1 
No -1 
10 Have there been any fatalities in the last 3 years? Yes -3 
No 0 
10 Were safety features observed (for example, walking hazards eliminated, 
air monitored in buildings, high-level tank alarms, fire-fighting equipment, 
method to close storm drains)? 
Yes +1 
No 0 
10 If accepted, was medical waste stored in leak-proof containers and were 
containers for needles puncture-proof? 
Yes or 
N/A 
+1 
No -2 
10 Are lock-out/tag-out procedures in place? 
 
 
N/A  0  
Yes  +1  
No -2 
Section total points -3 
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SECTION 11: COMMUNITY RELATIONS 
Facilities are expected to be considerate and sensitive to the community in which they operate.  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Points 
11 How many complaints from the community regarding odor, noise, traffic 
or safety did the facility receive over the last year? 
2 or 
more 
-1 
1 or 2 0 
None +2 
To be performed Has this waste facility or the Company that operates the facility or the 
facility owner been negatively noted in the news? 
Yes -1 
No +1 
5/ 12 Are water discharges to the environment continuously monitored or is 
every batch monitored prior to discharge or if no discharges to the 
environment mark “N/A”. Exclude rainwater and sewage. 
Yes or 
N/A  
+2 
No 0 
11 Is air emission monitoring (either of ambient air or stack emissions) 
performed on a frequent (at least quarterly) basis or if no emissions, 
mark "yes". 
 
Yes +1 
No -1 
11 Have neighbors expressed concern about possible health effects? Yes -1 
No 0 
11 Has a community engagement program been in place for over a year to 
understand and address community concerns? 
Yes +1 
No or 
N/A 
0 
Onsite Observation 
Form 
Were strong odors noted during the Onsite Visit outside the facility 
fenceline? 
Yes -2 
No 0 
11 Does facility have a history of multiple, unresolved odor complaints over 
a sustained period of time? 
Yes -2 
No 0 
11 A lawsuit involving a large number of people (for example, neighborhood 
residents, class action) has been filed against the facility owner/operator 
and pre-trial activities or settlement discussions are taking place. 
Automatic Fail 
Section total points 2 
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SECTION 12: WASTE TRACKING 
One method to control the effect a facility has on the people and environment is to understand and limit incoming 
and outgoing material. 
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Points 
12/ 14 Is there a well-followed process to determine and control the type of material 
entering the facility? 
Yes +1 
No -3 
12/ 14 Is there a well-followed process to determine and control the quality of 
treated material exiting the facility? 
Yes or 
N/A 
+1 
No 0 
12/ 14 Is the end use or subsequent destination of all residuals leaving the waste 
facility known? 
Yes +1 
No -1 
1/ 2/ 4 Is there a process in place to track the quantity and type of waste received 
from each generator? 
Yes +1 
No -1 
Section total points 0 
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SECTION 13: REGULATIONS AND PERMITS 
This section evaluates how well facility personnel understand and comply with rules and regulations. Additionally 
this section will evaluate various agencies’ relationship with the facility. A call or visit to the regulators is not 
required, but may assist in raising a waste facility’s score.  
Reference to 
Questionnaire 
Section 
DESCRIPTION FOR BASE SCORE 
Of the 7 descriptions below, choose the one that fits best 
Points 
13 Frequent inspections by agencies reveal no problems at all. The facility 
states that regulators’ view of facility is positive. Facility personnel have a 
strong understanding of environmental laws. 
5 
13 Agency inspections reveal no significant problems. Facility personnel are 
complying with environmental regulations. The facility states that regulators 
were positive toward facility. 
4 
13 Agency inspections occasionally reveal minor violations that are always 
resolved promptly. Facility personnel comply with environmental 
regulations; however, they are uncertain when answering some of the 
regulatory questions during the Onsite Visit. 
3 
13 No agency inspections performed. 2 
13 The occasional agency inspection reveals some issue of substance (non-
paperwork violation). It eventually gets resolved. Facility personnel seem 
overwhelmed with, or are unaware of, many environmental regulations.  
1 
13 Agency inspections always find deficiencies and non-compliances at the 
facility. Facility personnel are unaware or unconcerned regarding 
environmental regulations. 
0 
13 Facility does not hold all the required permits to perform operations or 
activities related to waste management. 
 
NOTE: An exception will not be granted to use a waste facility that does not 
hold all the required permits. 
Automatic Fail 
 
Modifiers (additions/subtractions from Base Score):  
The section below is optional. To achieve points, the Evaluator must attempt to contact at least one regulator. 
Optional Calls to regulators were not returned. 0 
Optional Calls to regulators were returned, but not much was learned. +1 
Optional Calls to regulators were returned, no issues were identified. +3 
Optional Calls to regulators were returned, some problems at the facility were 
identified which were not disclosed by facility personnel during onsite visit. 
-1 
Optional Calls to regulators were returned, major problems at the facility were 
identified (such as impact to the environment or humans) which were not 
disclosed by facility personnel during onsite visit. 
Automatic Fail 
Base Score        4
Modifiers +/- NA 
Section total points 4 
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SECTION 14.1: THERMAL TREATMENT UNITS  
This section applies to only the following types of thermal treatment units – waste incinerators, thermal desorbers, 
soil kilns, and cement kilns. If a thermal treatment unit is located on this facility, questions cannot be 
skipped; an answer of Yes or No must be given for each question. 
If this facility does not have a thermal treatment unit, check this box and skip to the 
14.2 – Well Technology Section. 
No thermal treatment 
present  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Answer/ Result 
Answer/ 
Result 
14.1 Does the thermal treatment equipment rotate or move the waste to 
allow proper combustion of contaminants? Exclude liquid waste 
incinerators from this question (check N/A). 
No  = 
Automatic 
Fail 
 
Yes  
 
N/A  
 
14.1 Is secondary combustion equipment (such as an afterburner) 
utilized? Exclude thermal desorbers and cement kilns from this 
question (check N/A).  
No  = 
Automatic 
Fail 
 
Yes  
 
N/A  
 
14.1 If batteries, thermostats, metals-contaminated material or Mercury-
contaminated material are thermally treated, is secondary treatment 
in place (such as carbon filters) to prevent emissions from going into 
the atmosphere or are there strict acceptance criteria and 
monitoring measures in place to limit these metals in the thermal 
treatment unit?   
No  = 
Automatic 
Fail 
 
Yes  
 
SECTION 14.2: WELL TECHNOLOGY 
This section applies to all types of wells (for example, deep wells, injection wells, salt water disposal wells, slurry 
fracture injection wells).  If a well is located on this facility, questions cannot be skipped; an answer of Yes 
or No must be given for each question.  
If this facility does not contain any wells, check this box and skip to Landfill Technology 
Section. 
No wells present  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Answer/ Result 
Answer/ 
Result 
14.2 Was this well designed and is it operating such that waste is 
isolated from reaching an exploitable groundwater aquifer and 
waste is prevented from returning to the surface? 
No  = 
Automatic 
Fail 
Yes  
14.2 Has a maximum injection pressure been set? No  = 
Automatic 
Fail 
Yes  
14.2 Is testing performed at least every other year to ensure the integrity 
of the well? 
No  = 
Automatic 
Fail 
Yes  
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SECTION 14.3: LANDFILL TECHNOLOGY 
This section applies to all types of landfills (for example, municipal landfills, hazardous waste landfills, non-
hazardous landfills); however, it does exclude construction and demolition landfills if they accept only inert, 
non-contaminated materials such as concrete, bricks, construction debris, wood, scrap steel, etc. If a landfill is 
located on this facility, questions cannot be skipped; an answer of Yes or No must be given for each 
question. This section is not applicable to pits, ponds, or impounds. 
  
If the landfill has multiple cells each cell must be evaluated using this Technology Section. It is common for older 
landfills to have cells that may not be lined, next to newer cells that may be double-lined. If a landfill cell is closed 
and capped it does not need to be evaluated using this Technology Section. 
If this facility does not have a landfill, check this box and skip to the 14.4 – 
Bioremediation Technology Section. 
No landfill present  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Answer/ Result 
Answer/ 
Result 
14.3 Is there an impervious liner (for clay soil see note below) on the 
bottom and sides of all open cells of the landfill?  
 
Note: If clay soil is utilized as the liner, Evaluator must obtain 
documentation showing (1) the clay used had a hydraulic 
conductivity of no more than 1x10-7 cm/s, (2) the clay was 
compacted when placed in the landfill so as to achieve proper 
hydraulic conductivity, and (3) the clay is at least 1 meter (~3 feet) 
thick. If documentation cannot be obtained, then clay cannot be 
considered an impervious liner. 
No  = 
Automatic 
Fail 
Yes  
14.3 Are liquid wastes disposed in the landfill? Yes  = 
Automatic 
Fail 
No   
14.3 Are people allowed to scavenge in the landfill? Yes  = 
Automatic 
Fail 
No  
14.3 Is there a leak-detection system or monitoring wells?  No  = 
Automatic 
Fail 
Yes  
14.3 If accepted, is medical waste treated before disposal to prevent the 
biohazard from reaching the public or facility personnel? 
No  = 
Automatic 
Fail 
Yes  
N/A  
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SECTION 14.4: BIOREMEDIATION TECHNOLOGY 
This section applies to all types of bioremediation cells (such as landfarms, landspreading, composting, 
bioremediation). If the waste facility being visited contains a bioremediation cell, then all questions in this section 
must be answered. If a bioremediation cell is located on this facility, questions cannot be skipped; an 
answer of Yes or No must be given for each question. If the facility has multiple cells, each cell must be 
evaluated using this Technology Section. If a bioremediation cell is closed and capped it does not need to be 
evaluated using this Technology Section.  
If this facility does not have a bioremediation cell, check this box and skip to the 14.5 – 
Transfer Facilities Section. 
No bioremediation cell 
present   
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Answer/ Result 
Answer/ 
Result 
14.4 Have criteria been set that establish a maximum concentration level 
for contaminants in the material entering the treatment cell (for 
example, 10 % max TPH)? 
No  = 
Automatic 
Fail 
Yes  
14.4 If a cell is unlined, is there a well-thought-out reason why 
groundwater will not be impacted due to the lack of a liner? 
No  = 
Automatic 
Fail 
Yes  
14.4 Have criteria been set that establish a maximum allowable 
concentration of contaminants in the treated material? 
No  = 
Automatic 
Fail 
Yes  
 
SECTION 14.5: TRANSFER FACILITIES  
This section applies to facilities that accept waste for temporary storage or consolidation prior to transferring the 
waste to other facilities (subcontractors). Note: The term transfer facility is defined as a waste facility where one or 
more waste streams are passed to subsequent waste facilities without first undergoing treatment or mixing. If the 
facility is engaged in transferring waste, questions cannot be skipped; an answer of Yes or No must be 
given for each question.  
If this facility is not engaged in transferring waste, check this box and skip to 14.6 –
Other Technology Section. 
No waste transferring  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Answer/ Result 
Answer/ 
Result 
14.5 Was the facility aware of incoming waste acceptance limits for the 
subcontractors where they send waste (for example, Mercury limits, 
percent oil limits)?  
No  = 
Automatic 
Fail 
Yes  
 
 
 
 
 
THIRD-PARTY WASTE STEWARDSHIP  
SCORING MODEL (MANDATORY TOOL) 
The Scoring Model is an internal tool developed by Chevron to assist it in implementing the Third-Party Waste Stewardship (TWS) 
Standard Process. It does not represent Chevron’s interpretation of any regulatory requirement or supersede regulatory definitions that 
might apply to waste materials. 
Version 2.0. Revised 16 January 2007. Page 21 of 21 
Printed 24/02/2015 21:44:00.  Uncontrolled when printed. 
TWS Scoring Model For Century Steel Mombasa Kenya -.doc GEL -Pakistan 
SECTION 14.6: OTHER TECHNOLOGY 
This section applies to all types of facilities and technologies (for example, pipe decontamination, adsorption, 
filtration). 
  
Reference to 
Questionnaire 
Section 
FACTORS TO CONSIDER Answer/ Result 
Answer/ 
Result 
General Are the methods used to treat, dispose or store waste appropriate? No  = 
Automatic 
Fail 
Yes  
General Based on the type of technology utilized, are appropriate measures 
in place to protect human health and the environment? 
No  = 
Automatic 
Fail 
Yes  
 
 
 
 
 
